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PUBLIC NOTICES. SITUATIONS OPEN. 
‘ Rraci .? AVY BROTHERS, Ltd., Park lronworks, Shef 
rmourers’ and Brasiers D* hea ReOUIRE the SERVICES of s fully 

4 COMPANY, in the City cf London. — POURDSS mt. —~ * Only A 

= y — y “wy having had previous anageria txperience in the 

LECTURES IN METALLURGY. ‘ih & . heavier classes of Foundry Work will be considered. 

The CO »ANY have ANGED for COURSES cf Applications, which will be treated in con 

. Tee COMEAY 2 bave ARBOS 2 - A. os a he 1 fidence, to be in writing, addressed to THE 

THREE LECTURES t e delivered as f CHAIRMAN aa" tat - ‘ ‘ 

At the ROY AL SCHOOL OF MINES, Pripee ~~ y~ 5 aut Oo State age, exper ea i 
sort road, South ensington, m., OD A 

MONDAYS, 16th, 23rd and 30th Nov E MBE R. 1931, —_~>——_ 

. . " . . NGINEER SURVEYOR REQUIRED Com. 
Dr. COLIN J. SEES, M.C., D.Se., PRINCIPAL CONTENTS OF THIS ISSUE. 4. petent ag ROD Lifts, Hoists, and Cranes. 
sTALLURGY IN THE ELECTRICAL Commencing salary, £260 rising to £400 per annum. 

ME EANEESTSSTRY ARRANGED FOR CARD INDEXING — Adee, VEN, the Busteow OSes. VaVee 4 
At the INSTITUTION OF CIVIL ENGINEERS, hr. a: REQUIRED for Large Cement Works. 
st George-street, Westminster, at 6 p.m., on — ~~ Must be fully trained and a _ thoroughly 

TH RSDAYS, the 26th NOVEMBER, and the 3rd practical man with previous experience in the 

snd 10th DECEMBER, 1931, Upkeep of this or similar Heavy Machinery. 

, Would be required to Take Charge of own Repair 

Pucsnsses, CHARLES 1 E. INGLIS, 0.B.E., The Metallurgist Sheps. 008, mast be able to Undertake all Repairs 
( F.R . 
: ) . 4 Give age and full particulars and salary 
on 
VIBRATIONS IN RAILWAY BRIDGES AND THE ENGINEER, 27-11 - 31 required. ‘ 
IMPACT AL. LOWANCES Address, 7848, The Engineer Office. 7848 A 
Admission Free, without Ticket 7763 NDIA REQUIRED by British Pirm of Engineers, 
AUG SMAN accustomed to Roof, Bridge anc 
———_--——_—-—- ——————————— 4 ° Structural Steel Work, able to work out stresses and 
a. ° _ ° Laws of Ship Resistance—No. Il. (P. a prepare designs, estimates and detail drawings ; must 
litv of Cardiff Edu cation mx ee Pent be a bachelor, age 23 to 25.—Write, stating age and 

( ’ a ~ G. 8. BAKER.) THE ENGINEER. 27- 11 - particulars of experience, to ZZ223, Deacon's Advere 

COMMITTE}! tising Agency, 9, Fenchurch-avenue, London, E.C, 3 
THE TECHNICAL COLLEGE. 7837 A 
Prvcrpat : CHARLES COLES, B.Sc (Land. ALLEABLE IRON CASTINGS Large FIRM 

RISTANT LECTURER in ENGINEERING. qual FE] ically-P lled Li N teat repute in. the trade BEOU (RE “the SER- 

fel to teach up to Honours B.Sc. standard.” First ectrica y-r ropeile iner VICES of a STAFF REPRESENTATIVE for London 

ne a Bese : tee ntial and district Existing connection amongst all 
ag. ys By - aan he te A pm ‘ f ® branches of engineering in the same or similar trade 
- 5 ubjects ree 4 re ose « Mex essential. State age, experience, and if thoroughly 
nical and Civil Engineering. but a good knowledge Monarch Oo Bermuda (P. 577) qonversant with Landon and ai ~ mre 

ani . . sondo i district.—-Address, 7842 

f Electrical Engineering will be a recommendation The Engineer Office. . . 7842 A ’ 
Salary according to Burnham Award, less 10 per THE ENGINEER, 27- 11 - 31 : - votre 

. ¥ rms of application, obtainable from the under —_---— Q*4 ALCAST, LTD., Derby, Repetition Ironfounders 

sicned, must be returned by December 12th to the Automobile Trade, and largest producers 

Ww. J. WILLIAMS S waa ——— d aoe 4., REQUIRE WORKS 
. P . . NA of proved ability. 
ector « ducation 
City Hall, Cardiff meee Steel Structures Research Committee. (P. 569) This is an excellent opportunity for the right man, 
cit THE ENGINEE n - pe will be in charge of the most up-to-date plant 
— $$$ ___—___—— g} » 27 - 31. n Europe. 
‘. ° _ Send fullest details to A.M. D., Qualeast, Ltd.> 

( \ity of Chichester = Derby. 7819 A 

“ EXTENSION OF WATER MAINS . oat aeene 
he Town Council of the City if Caichester invite Th El tri it Co is io ’ Ques ~ ag ye REQ RED in, the 
EN tS for the SUPPLY and 4 NG of appre Micdlanc 0 anes ant ucks. nly ose 
ms -y - MILE S of AST IRON and STE EL e ectric y mmiss ners having good connection and already holding engineer- 

WATER MAINS. in the Parishes of Appledram. A IR eranes will be considered. —ADpIy ie, the Bret plese by 

B “st ittering, East ttering, anc est DO > 4 4 the st place b 

ae Neng tomether with the terete "BENDS, nnua eport. (P. 574) uses ta Ce eee Works, Hodie Lg ta 

IUNCTIONS, VALVES and appurtermnt FITTINGS . Pwrerer an - anc d nion ane oTks odley, Leeds. 

The sizes vary from 3in. or din. internal diameter to THE ENGINEER, 27 - 11 - 31. SS A 

xin. internal diameter 
This work will be dene under grant from the 

l com ployment Grants Committee, whose peusivements SITUATIONS WANTED. 

must be satisfied, and the contractor whose Tender is . 

: yy AF Aa y — Public Works, Roads and Transport DVERTISER (30), Excellent Experience of Modern 
Plans may be seen and form of Tender, general cor Z factory electrical equipment and maintenance of 
hs od elle ean oduie ; , , og 0.0 plant, capable of Taking Charge and Reorganising. 

litions, specification and s« s —S~ be obtained Exhibition No Ill London district preferred G. F 4i. Pask-avenne 

from the City Encineer, Mr. Frank J. Lobley, A.M — (P. 564) M . . ——e . , a . 

Inst. C.E., Grey Friars, North-street, Chichester, on ° ° ° Mitcham, Surrey P1779 B 

receipt of a cheque for Five Pounds, which will be , . ENGINEE 97 - 3 

returned te bona fide tenderers or upon return of all THE ENGINEER, 37 - 11 - 3! As ASSISTANT MANAGER or CHIEF CLERK. 

the documents — d First-class technical and commercial experience, 
Tenders and schedules must be sent in to reach me general engineering, electricity, machine tools. German, 
t later than Noon on Friday, the eleventh day of ——— epee tb _—— Gees eteeneee. 

December, 1931 : . — ress, P1764 é¢ Engineer Office P1764 B 
The richt to refuse all or any of the Tenders is Akroyd Stuart and the Oil Engine. (P. 579) 

_ I. W. LOADER COOPER Rete OMMERCIAL MANAGER, Having Had Charge 
, Town Clerk Chicheater \. E. L. CHORLTON THE ENGINEER, 27 .- 11 - 31, 3c ‘ ay — Bagient and abroad. 

os : ° aad FOr organiser nowledge markets, commerce, 

23rd November, 1931 7839 engineering, merchanting, finance. LQUIRES 

—_ a _ SIMILAR POSITION or London a 
Address, P1791, The Engineer Office. P1791 B 

lity of Nottingham. YNGINEER-ARCHITECT, Young, DESIRES POST ; 

( j y WATER DI —, at present engineer-agent on sewage works. 
‘ IRON FENCING AND GATES — —— Svevtese peepee ben = — ond ——- 
The Water Committee invite TENDERS for the supervisor On Bousing schemes, estate Ors, roads, 


DELIVERY, ERECTION and PAINTING 
? UNCLIMBABLE IRON FENCING and GATES 
and other appurtenant WORK, in the Parishes of 
Selston, Normanton-on-the-Wolds, and Stanton-on- 
the-Wolds, Notts 
Copies of the general conditions of ec 
ation, bill of quantities, and form of Tender may be 
btained on application to Mr. F. W. Davies, Engi 
neer and General Manager, Water Department, Castle 
Boulevard, Nottingham 
Applications must be accompanied by a cheque for 
lwo Guineas, which will be refunded on receipt of 
bona fide Tender and return of all documents 
Sealed Tenders, endorse “Tender fer Iron 
Fencing,”” must be delivered to me at my office not 
ster than Monday, the 7th December, 1931 
By Order, 
W. J. BOARD, 
Town Clerk 


SUPPLY, 


mtract, specifi 











Guilt “om 


Nottingham, 
7th November, 7 


1931. 7825 





Joplar Borough Council. 


TENDERS are INVITED (A) for the CON 
STRUCTION in FERRO-CONCRETE, BRICKWORK 
ud STEEL =. new any BLIC BATHS in East India 
Dock-road ; (B) for the SUPPLY and ERECTION 
f iw ENG INE ERING PLANT in connection there 

wit 

Persons desiring to Tender may inspect the draw 

is between 9.30 a.m. and 5 p.m (Saturday, 
).30 a.m. to 12.30 p.m.) at the Council Offices, 117, 
High-street, Poplar, E. 14 

Separate Tenders must be on the forms provided (to 
be obtained from the Borough Engineer and Surveyor, 
Mr. Harley Heckford, M. Inst. C.E., Council Offices, 
Poplar), enclosed and sealed in the official envelope 

nd delivered to the undersigned by 5 p.m. on Thurs 

ay, 17th December next. 

Copies of the bills of quantities and 
for the Engineering Plant and otner documents 
except the drawings) can be obtained from the 
Borough Engineer and Surveyor upon depositing the 
sum of Five Guineas in respect of the buildings and 
Two Guineas in respect of the engineering plant, which 
will be returned upon receipt of a bona fide Tender 
not subsequently withdrawn. 

Contractors will be required to pay 
trade union rate of wages and 
conditions and also the 
ment Grants Committee 

fhe Council does not 
lowest or any Tender 


specification 


the recognised 
observe trade union 
conditions of the Unemploy 

bind itself to 


H. E 


accept the 


DENNIS, 
; Town Clerk, 
Counell Offices, 
117, High-street. 
> 


Poplar, EF. 14, 


INDEX TO ADVERTISEMENTS, PAGE 61. 

















PUBLIC NOTICES. 


‘ _™ a* 
‘(he Manchester Steam Users 
ASSOCIATION 
For the Prevention of Steam Boiler Explosions and 
for the Atte inment of Economy in the Application of 
Steam, 20, QUAY-STREET, DEANSGATE, MANCHESTER. 

Founded 1854 by Smr WImLL1aM FAIRBAIRN. 

Certificates of Safety issued under the Factory and 
Workshops .\ct, 1901. Compensation for Damages 
and Liabilities paid in case of Explosions. Engines 
and Boilers Iuspected during construction. 6762 





NOTICE TO FOREMEN 


[ihe National Foremeun’s Asso- 


CIATION is an Association of Foremen 


formed to represent them on all questions affecting 
their supervisory interests. 
For full particulars apply, GENERAL SECRE- 


TARY, 95, Belgrave-road, Westminster, 5.W. — 





iver Trent Catchment Board. 


LAND DRAINAGE ACT, 1930 
APPLICATIONS are INVITED from qualified 
Engineers experienced in River Embankment, 
Arterial, and General Land Drainage Works for the 
following POSITIONS in the Engineer's Department 

ASSISTANT ENGINEER.—Salary £400 per annum 
with travelling expenses. 
TWO ENGINEERING ASSISTANTS 
£200 per annum with travelling expenses. 
Applications, stating age, qualifications and expe- 
rience, endorsed Engineer's Staff,"” and accom- 
panied by copies of not more than three recent testi- 
monials, must be forwarded to me on or before 
Saturday, 5th December, 1931. 
JOHN HIRST, 


-Salaries 


Solicitor 
Clerk of the Board. 
7814 





24th November, 


1931. 7834 


Vernon House, Friar-lane, Nottingham. 





SITUATIONS OPEN. 


or TesTmmonraLs, NOT ORIGINALS, 
SPECIFICALLY REQUESTED. 


COPIES UNLF8S 





TO ADV SETeEee ee. 

THIS CLASSIFICA 
benefit of applicants, the Proprietors are 
prepared to insert brief notices that vacancies are 
filled, upon receipt of notifications from the Adver- 
tisers. These notices (limited to one line) will be free 


of charge and co-operation is asked for 


pox NUMBERS IN 
TION. 


For the 





Situation has been filled. 7825 a 


YOUNG MEN 


_ Bo x No. 7734 

TANTED AT ONCE for N. London, 

(not over 25), with experience in Rate Fixing 
of Mass Production Works. Good prospects for 
men.—Address, P1771, The Engineer Office. 
PI771L A 





Dept. 
suitable 





FULLY QUALIFIED ENGINEER is REQUIRED 

by the Editorial Department of a well-known 
Publication devoted to general engineering. Appli 
cants should possess a wide and practical experience of 


Modern Engineering Management and Methods, with 
the ability to write and select articles on subjects 
interesting to responsible men in the industry.— 


Full particulars as to career, remuneration expected, 
&c., to be addressed to 7821, The Engineer Office. 
7821 a 





Cees ENGINEER for Westminster Office. 

4 Must be Draughtsman; exceptional know 

ledge of German essential. 
Vaste Gas or Coke Oven 
Commencing salary £300 
Full particulars in confidence. 


Address, 7850, The Engineer Office. 
CR. eee RING REPRESENTATIVES (2) 
IRED by large firm to sell established 
Re, - Corporations, Councils and Consultants in 
England and Wales. Applicants should possess some 
civil engineering experience, and a knowledge of 
waterworks would be an advantage. Good personality 
and public school or university education. Age not 
over 30. 
Address in confidence, stating full particulars and 
sending photograph, 7841, The Engineer Office 
7841 a 


Experience preferred. 


7850 A 








&c. Excel. refs.—-Address, P1777, The Engineer Office. 
P1777 B 





SNGINEER and DESIGNER, of Proved Inventive 


ability, DESIRES POST. Competent to carry 

to successful conclusion new schemes. Efficient 
draughtsman, first-class varied experience, fluent 
highest references, moderate salary.—Address, 


French, 
1 


3., 24, St. Mark’s-road, North Kensington, W. 10. 








"1784 B 
WNGINEER SEEKS ENGAGEMENT as Chief 
Draughtsman, Assistant Works Manager or other 
Responsible Position. Experienced in administration 
and control. Wide experience ensuring ee 
Qualifications on request.—Address, P174 iy aesi 
neer Office. Ao 
[ravens SWEDISH ENGINEER (38), Several 
4 years abroad, solid technical and commercial 


speaking English, German, 
WANTS SITUATION 


writing and 
Spanish perfectly, 


knowledge, 
French and 





with British Export Firm or other undertaking in 
Europe or South America.—Reply to ‘* CONFI. 
DENTIAL POST, c/o Rudolf Mosse, Ltd., 125, 
Strand, London, W me 7835 K 





SITUATIONS WANTED (continued) 
Page 2. 


AUCTIONS, Page 62. 
PATENTS, Page 2. 
MISCELLANEOUS, Page 2. 
AGENCIES, Page 2. 
FOR HIRE, Page 62. 


BUSINESSES and PREMISES 
(For Sale, etc.), Page 62. 


MACHINERY, &c., WANTED, Page 2. 
EDUCATIONAL, Page 2. 
FOR SALE, Pages ?, 4 and 62. 
WORK WANTED, Page 2 


For Advertisement Rates see 





Leader Page. 
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THE ENGINEER 





Nov. 27, 1931 








SITUATIONS WANTED (continued) 





))NGINEER, Well Known in Engineering Circles, 

4 with good practical sales, commercial and works, 
managerial experience, DESIRES APPOINTMENT ; 
able to select, erect, and manage works, or inaugurate 
sales ; would be prepared te put up a certain amount 
of money for suitable opening; public sehool and 
university.—Address, P1722, The En — 

8 





20 Years D.O., Tool-room Foreman, 
nd foreign representation, SEEKS ANY 
POSITION suitable to frail eyesight; outdoors 
an advantage. Low remuneration willingly accepted. 
—Address, P1785, The Engineer Office. P1785 B 


em poe ~ (41), 





A.M.I. Mech. E., Steam, 
run, maintain ; 
The 
B 


FACTORY ENGINEER, 

oil, electric, mechanical, install. 
extensions and overhauls.—Address, P1755, 
Engineer | Office. P1755 








i" ETALLURGIST, with Highest Qualifications and 
t wide experience in the manufacture and applica- 
tions of non-ferrous metals, FSIRES POST.— 
Address, P1766, The Engineer Office. P1766 B 





ARENT SEEKS Progressive SITUATION for Keen 

and intelligent LAD (144) with opportunities of 

raining trade knowledge. Excellent school character.— 
R. L. 4, Wingmore-road, Herne Hill, ‘oT 24. 


1772 B 








| CONTINENTAL FIRMS.— 
ENGLISH ENGINEER, A.M. Inst. C.E., A.M.f. 


Mech. E., first-class credentials, some years’ residence 
aod business experience a. firms of —— 
position, various parts of Continent, speaking 


Freach, Spanish, OFFERS SERV ICES to Gecman, or 
other Continental Firm cont 
works in England or requiring Englishman to travel 
abroad in its interes 

Address, P1780, The Engineer Office. P1780 B 








OOLMAKER, 15_ Years’ Tool-room and D.O 
experience, SEEKS POST as Tool Designer with 
firm about to manufacture.—Address, P1787, The 

Engineer Office. P1787 B 


RAUGHTSMAN (28) ES SITUATION. 





REQUIR 


Twelve years’ exp. all classes material-handling 
plant; excellent refs.—WARREN, 26, Hazeltree- 
road, Watford. P1783 B 


By LIONEL WIENER 
Illustrated, 42s. net. 
The Locomotive, Railway Carriage and Wagon Review. 
exhaustive manual deals exclusively with the design, 
working of all types of articulated locomotives, and in 
must be regarded as a standard work of reference on the 
The Railway Gazette-——‘‘ A more thorough survey of the w 


difficult to imagine.” 





VAUGHAN PENDRED, M.I.M.E. 
Illustrated. 6d. net. 


By 


7S. 


RAILWAY TERMS 


ANDRE GARCIA. 6d. net. 


Constable's Scientific and Technical Catalogue sent 
on application. 


CONSTABLE & CO. 10 & 12 ORANGE STREET 





PAPER LPL LM APP PPPIREIPIOPE! PD, 
ARTICULATED LOCOMOTIVES 


‘This most 
details and 
our opinion 


subject.”’ 


hole subject 


as applying to specified types of locomotives and systems would be 


RAILWAY LOCOMOTIVE 


Spanish-English, English-Spanish Dictionary of 


ost free 


W.C. 2. 








B™ ASSFOUNDRY FOREMAN SEEKS SITUATION. 
Long experience in all kinds of mixtures and good 

practical moulder. Age 42.—Address, P1774, The 

Engineer Office. Pi774 B 





EDUCATIONAL 





( ‘orrespondence (Jourses 


PREPARATION 
FOR THE 


)\xaminations 


4 
INST. OF CIV it £ GINEERS. 
INST. OF MECHANICAL ENGRs.. 
INST. OF STRU NGRS.., 
UNIVERSITY OF L LONDON, en 
ARE PERSONALLY CONDUCTE 


Mr. Trevor W. Phillips, 


B.Se., Honours, ol ngineering, London University, 
Assoc. M. Inst. -M.I. Struct. E., M.R. 
-R.S.A.., Chartered Civil Engineer, &c. 


For full particulars and advice apply to :— 
36, DaLe Street, LIVERPOOL. 


LONDON OFFICE :—65, CHANCERY LaNE, W.C. 2 


T.L.6.B. 
CORRESPONDENCE COURSES 


FOR THE 


PROFESSIONAL EXAMINATIONS 


4 .M. Inst. C.E., A.M.I. Mech. E., Grad. I.E.E., 
A.F.R.Ae.8., ete. 





Convincing proof that The T.1.G.B. training 
is markedly successful is found in the many 
pages of “The Engineer’s Guide to Success ” 
which are filled with hundreds of typical 
results of T.1.G.B. Students. 


Write to-day for “ The Engineer's Guide to 
Suecess"’ — 140 pages — 
widest selection of engineering courses in the 
world, and mention the branch, post or quali 
cation that interests you. The T1.4. 
guarantees training until successful for the 
one fee. 

THE TECHNOLOGICAL INSTITUTE OF 

GREAT BRITAIN, 


76, Temple Bar House, London, E.C. 4. 
(Founded 1917. 18,000 Successes.) 








PATENTS 
7INGS PATENT AGENCY, Ltd. (B. T. KING, 
Regd. Patent Agent, G.B., U.S., and_Can.). 


Advice Handbook *’ and consultitions on Patents 
and Trade Marks FREE.—146a, Queen Victoria-street, 
London, E.C. 4. 45 years’ ref. "Phone: Central 0682. 

6755 H 





HE OWNERS of PATENT No. 225,486, Relating 
: rements in Welded Socket Joints 








and No 57 relating to ‘* Method of Laying Pipe 
Lines,” are DESIROUS of NEGOTIATIN with 
interested parties for the GRANT of LICENCES there- 
uniler on reasonable terms.—For information apply to 
Messrs. LLOYD WISE and CO., 10, New-court, 
Lincoln’s-inn, London, W.C. 2. 7822 Hn 
HE PROPRIETOR of BRITISH PATENT No. 
146,036, dated 17th November, 1919, pertaining 


‘ Improvements in Machines for Applying Caps or 
G losures to Bottles and other Containers, is DESIR- 
OUS of ENTERLNG into ARRANGEMENTS by way 
of a LICENCE or otherwise on ew ‘terms for the 
purpose of EXPLOITING the above patent and 
ensuring its practical working in Great Britain.—All 
inquiries to be addressed to B. SINGER, Steger 
Building, Chicago, Illinois. 7801 H 


HE PROPRIETOR of BRITISH PATENT No. 
218,551, dated November 16th as relating to 
“Improvements in Removable Truck Bodies,’’ is 
DES SIROUS of ENTERING into ARRANGEMENTS 
by way of a LICENCE or otherwise on reasonable 
terms for the purpose of EXPLOITING the above 
PATENT and ensuring its practical wesking in orn 














A TEXTBOOK OF THERMODYNAMICS. syr.e. 
D.1.C., Assistant Lecturer in Physics, University College, 
49 diagrams. 15s. net. 

ELECTRICIAN 


thermodynamics is essentially an “‘ engineer's subject.’ 


THE BALANCING OF ENGINES. .y w. ©. pau 


Technology. Fourts Eprtron. xii + 320 pages, 218 diagrams. 2 


THE CORROSION OF METALS. 


Epition. xvi + 259 pages. 158. net. 


REINFORCED CONCRETE DESIGN. 


By U. 


VoL. 


Detailed Prospectuses gladly sent on request. 


we'eo.*, ON 


OL 


R. EVANS, M.A. 


1—Theory. 


FABER, D.Sc., M. Inst.C.E., and P. G. BOWIE, A.M. Inst. C.E. 
xx + 332 pages, 158 diagrams. 14s, net. Vor. I1.—Practice. 
D.Sc. xii + 246 pages, 89 diagrams. 18s. net. 
’ 
THE FIELD ENGINEER’S HANDBOOK. py «. 
A. 8. CLAY, B.Se. Sgconp Eprrion. viii + 227 pages. 
Foolscap 8vo. 8s. 6d. net. 


DLONDON OFS VW en unbeg ed 412-45 MADDOX? 


meeA RNOLD BOOK Shes 


HOARE, A.R.C.S 


Exeter. xii + 271 pages, 


“It should be of great interest to engineers with a slight flair for mathematics and physics, as 


BY, M.I. Mech. E., 


M. Inst. C.E., F.R.S., formerly Professor of Engineering, Imperial College of Science and 


1g. net. 


SEcOND 


By OSCAR 
Seconp Eprtion. 


By OSCAR FABER 


C. WELLS and 
71 Illustrations. 


Oe OPS OO. Ore 


sw 








Tie .. 


PREMIUM SYSTEM of PAYING 


A few copies of this book, the standard work on t 


Post free to any address in the United Kingdom, 


“THE ENGINEER” Office, 28, Essex Street, 


WAGES 


he subject, 


which was 


are left. They form part of the fifth edition, 
revised to meet the great demand. 
Copies in cloth boards, Two Shillings and Sixpence each net. 


2s, 9d. 


Strand, W.C. 




















and sone conneetien in Paris -— . saat 
calling regularly on works, garages, 
tional LINES as SOLE AGENT in France ; al] | Unigue Appointments 
Tools and Engineers’ Stores.—GALLAND- ‘qtionT, all leading Eng. Exams. 
221, Rue Lafayette, Paris. P1769 D B.Sc., G.P.0., &¢e.), 





will alter 
It is quite E. 


ANCHESTER FIRM, Possessing Efficient Sales our entire outjoo! 

organisation and technical staff, is DESIROUS 

of OBTAINING AGENCY for high-grade Insulating 

Bricks for Lancashire and Midlands. ao * sa 
The Engineer Office. 


M 





ANUFACTURERS and ENGINEERS DESIROUS 
of ——ae their BUSINESS in London on 





AGENCIES. MISCELLANEOUS 
NGINEERS ertminster, well Elesteieal). Vistorio. 
4 street, nster, w nown, W good office 
facilities, are PRE PARED to TAKE CP AGENCIES T 
(home and abroad) for popsow: nee pom EN GINEERS. 
 senteelean | oe See Sees RE you earning a than £10 per week? If so, you 
ENGINEEMING OPPORTUNITIES” This 200 pase 
“ EN = -page 
STABLISHED PARIS FIRM, Having Liat re mg book is filed with mat i tad tase ogi 


Among other things, it_explains Se rive det of our 


ails of 


gi 
(AM “Mech a 
and outlines 
in Civil, Mech., Elec., Motor, Aero, Radio, 
and all other branches of En: ng. 


modern | Co Talkie,” 
This 
ing conan 


and earp 
Send a P.C, for your copy, Now. 
BRITISH INSTITUTE OF ENGINEERING 
TECHNOLOGY, 
22, Shakespeare House, 29-31, Oxford St., 
London. 








Britain.—All inquiries to be addressed to B. SINGE. 
Steger Building, Chicago, Illinois. 701 os 
JHE PROPRIETOR of BRITISH PATENT No. 
TL 125,915, dated January 3rd, 1919, pertaining 
to “Improvements in or relating to the Formation 
vf Metal Blanks of Varying Cross Section,”’ is 
DESIROUS of ENTERING into ARRANGEMENTS 
by way of a LICENCE or OTHERWISE on reasonable 
terms for the purpose of EXPLOITING the above 
PATENT and ensuring its practical working in Great 
Britain.—All inquiries to be addressed to B. SINGER, 
Steger Building, Chicago, Dlinois. 7343 A 
rNHE PROPRIE TOR of BRITISH PATENTS Nos- 
275,085 and 284,075 is PREPARED to SELL 


the PATENTS or to LICENSE British Manufacturers 


to WORK thereunder. They relate to laminated 
moulds for use in_ pulp moulding machines.— 
Address, BOULT, WADE and TENN ‘ANT. 112, | 
Hatton-garden, London, F.C. 1 7823 A 





WANTED, with good connection among exporters 
of steel goods, motor cars, &c., for sales on commission. 
sally in engineering. 
P1786, The Engineer Office. 





State territory and whether travellers employed.— 
Address, 


P1743, The Engineer Office, P1743 Dp 


commission please communicate witb 
* + hey b a Huuse, Norfulk-street, 
Strand, W.C. 2 P1745 D 16771 
TEEL AND MOTOR EXPORTS. — AGENT 


DEVELOP SOLE AGENCY 
£25.000 F PATENT ARTICLE used univer- 
References required. =m 








—_ — 


WORK WANTED. 





ANTED to M ACTURE, PE 
W*N NERY or GINE wr! pe Ss Nac 7. 
a | —~_F cot for ei ; ee leave or medio 
n pattern 5 — 
tnd JOHNSON, Lid. Ensinecrs. Taunton iA cO8 








) 1 _e—— pr & COMPANY, with Well-equippeq 

ngineering shops in London district, 
is OPEN to UNDERTAKE WORK achining. 
Forging, Fitting, Gear- cutting, &c.—Address, F778, 
The Engineer Office. P1778 








8.W. London, READY to 
“TURE both MECHANICAL and 
ELECTRICAL APPARATUS, SPARES, &c., which 
may have been previously made by continental firms 
also Assemble Finished Parts.—Address, 13790. The 
Engineer Office. ‘ 


| eros FIRM, 








| ee ge WORKS, went, REQUIRE 
LIGHT ENGINEERING WORK anufacturing 
Mechanical and Electrical Apparatus; also Electric 
Motor powinee and Repairs. ONSTABLE, OHLs\\N 
one wee D, 16, Surrey-lane, Battersea, Lon: h, 
SW. P1790 » 
IRM of ENGINEERS, MACHINE MAKE) 


BRASSFOUNDERS and FLNISHERS are OPE EN 
to NEGOTIATE the MANUFACTURE of SPECI \(]. 
TIES for the home trade or such as have hitherto been 
imported.—-Address, P1770, The Engineer Office 

1770 » 





ENERAL ENGINEERING FIRM, with P! 
laid out for making all classes of WELDED 
or RIVETED WORK to PRESSURE or 
VACUUM, wishes to NEGOTIATE for the MANU. 
FACTURE under licence of any SPECIALITIES { . 
which their plant is suitable, including any which 
have previously been made abroad.—Address, 7844, 

The Engineer Office. 7844 ™ 


RITISH FIRM of ENGINEERS, with Lor 
established works centrally situated 
Belgium, WOULD LIKE TO GET IN TOUCH 
with BRITISH FIRMS desirous of Manufacturi: 

their Products on the Continent. 

The works are supervised by British engineers 
and are fully equipped with modern plant, tool 
and first-class drawing-office and are capable «/ 
dealing with light and heavy machinery to the 
finest limits. 

Address, 7845, The Engineer Office. 7845 








UALIFIED DRAUGHTING AND TRACING 
Drawings and Tracings of any class or descrip. 
tion, architectural, mechanical, &c., accurately, 
neatly and expediently execu 
Charges moderate. Estimates given on request 


THE ELITE DRAWING AND TRACING 
COMPANY, 


47, Park-row, Nottingham. P1767 » 





—— in the Midlands and Having its Own 
ate railway siding into the works 
established ENGINEERING WORKS i ) 
the MANUFACTURE of SPECIAL MACHINERY of 
heavy or medium class hitherto made abroad. 

Can deal with castings up to 10 tons and machine 
same. Own pattern shop and foundry, up-to-date 
Plant and electric cranes. Constructional work also 
undertaken. 











Address, 7786, The Engineer Office. 7786 ™ 
NOW IS 
THE TIME 
to obtain contracts for 


the manufacture or 
machining of Engineering 
products previously carried 
out Abroad. 

*x* *® * 
MAKE THE MOST OF THIS 
OPPORTUNITY BY ADVER- 
TISING IN THE “WORK 
WANTED” COLUMN OF 

THIS JOURNAL. 
*- * * 
RATES : 


line with a 
per 


One shilling per 
minimum of 4 lines or 12/- 
inch single column. 


Classified Advertisement Dept., 
“The Engineer,’ 
28, Essex Street, Strand, W.C. 2 











MACHINERY, &c., WANTED. 





ANTED, Belliss-Morcom GENERATING SET. 

160 lb., 500 volts D.C., about 300 kW. Triple 

expansion engine preferred.—Address all —- 
P1768, The Engineer Office. P17 





FOR SALE. 


LECTRIC MOTORS, D.C., Due to Change- 
complete with sterters, from 1/8 to 10 ae. 
220 v., over 440 v., , ge — ye 
440 and 220-volt panels, instru main and 
itches and fuses, available “or dF, yh me 

rse of the next few weeks; al 
dition and can now be seen running. —3 RPOLDIA. 
t4., Pershore-road, Birmingham. 








SALE, GAS conranetTs SET, in Perfect 
ee onune. ype * 

Gas Engine, 100 Wee yt ed 
Air Cearter and a Bryan Donkin Rettpgosating Com 


hour to deal with 100,000 cu free gas per 
a = 135 r.p.m. against io ib. “per square inch 


"haa, MANAGER, Gasworks, Blackpool. 7824 © 





Fro? SALE, THEQDOLITES, 
DRAWING TRUMENTS SECOND - HAND. 
son's) . High Bolborn, W.C. 

a ite eer @ Inn-road). 

OR § SALE, 


EVE 
Nat ANS tRUMENTS ECOND HAND. 
SON'S Higb iobors. W.0. 
‘Opposite @ Gray’s Inn-road). Ex. 


For continuation of For Sale Adver- 
tisements see page 4. 
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A Seven-Day Journal 


Road Fund Grants. 


Loca. authorities throughout Britain have been 
notified by the Ministry of Transport that in future all 
grants from the Road Fund must be spent on British 
materials. A cireular urging local authorities to 
purchase home-produced materials, such as gasworks 
refined tar, stone, &c., wherever possible, was issued 
last year by the Ministry of Transport, and that 
Ministry has now gone so far as to state that no 
grants, whether in aid of employment schemes or for 
development or other purposes, shall be made unless 
local authorities agree to use only British materials 
when they are obtainable. According to official 
figures, more than 13,800 tons of bitumen were 
imported from abroad last month, and already this 
year nearly £700,000 has been paid to foreigners for this 
material. British tar, it is claimed gives, as reliable 
a non-skid road surface as it is possible to secure, and 
should supersede foreign surfacing materials. 


Railcar Tests at Newcastle. 


A FULL trial service—including an express and a 
local stopping run—was carried out by the London 
and North-Eastern Railway Company at Newcastle, 
last Monday, with one of the new type of oil-electric 
railcars, which embody the principles of oil-electric 
traction now being suggested as an alternative to 
steam working or to main line electrification. The 
railcar used for the trial service can carry sixty 
passengers and luggage at 65 m.p.h. It was driven 
by an L.N.E.R. steam locomotive driver, who had 
only three hours’ previous experience in driving it. 
The trial service was made under the supervision of 
Mr. H. N. Gresley, chief mechanical engineer of the 
L.N.E.R., and Colonel P. D. Ionides, D.S.O., vice- 
chairman of Sir W. G. Armstrong, Whitworth and 
Co., Ltd., the firm which manufactured the railcar. 
The route chosen for the trial service, which was 
made under normal service conditions, was from New- 
castle Central Station to Blackhill and back vid 
Lanchester, Durham and Birtley. This line is the 
most difficult stretch around Newcastle, and has a 
gradient of 1 in 66 for several miles. On the outward 
journey a typical suburban service was run and nine 
stops were made. Despite these stops the car gained 
64 minutes on the schedule time of 45 minutes set 
by the railway company. The return journey was an 
express service and a speed on the level of 64 m.p.h. 
was attained. An outstanding feature of the trial 
was the silence of the train in operation. 


Salving the Egypt’s Gold. 


FURTHER to our Journal note of November 6th, 
it is reported by The Times correspondent that on 
Tuesday, November 17th, a diver from the Italian 
salvage vessel ‘*‘ Artiglio Il.’’ was able to enter the 
bullion room of the “ Egypt.’’ The light was not 
sufficiently good to enable him to see the contents of 
the room, but he was able to pick out a mass of some- 
thing lighter in colour than the walls of the room 
immediately below him, which was, it is thought, 
most likely the top layer of boxes or loose silver bars. 
Later on a sounding taken with the grapnel showed 
conclusively that the bullion room was full to within 
about 2ft. of the roof and that its contents were 
undisturbed. Before the end of the day it was found 
possible to remove from the top of the bullion room 
two more deck plates, which now leaves it open for 
about half its length. With this improved access it 
should now be possible to remove the treasure if fine 
weather returns. 


British Standards Institution. 


DuRING recent years the British Engineering 
Standards Association has prepared British Standard 
Specifications and established British Standards, not 
only for use in the engineering field, but also for a 
growing range of materials in the building, chemical, 
and textile industries. The need for regularising this 
extension of the original functions of the Association 
has been under consideration from time to time, and 
at the Imperial Conference held in October, 1930, the 
desire was expressed that there should be a single 
centralised national standardising body in each of 
the countries forming the British Empire. It was 
therefore decided to reorganise the work of the Asso- 
ciation into four main divisions of equal standing, 
responsible for the preparation of British Standard 
Specifications in the engineering, chemical, building, 
and textile industries, each of the divisions being 
under the control of a representative Divisional 
Council. The Council therefore, after securing the 
approval of the members of the Association, applied 
for and has been granted a Supplemental Royal 
Charter, authorising these changes. In future the 
name of the Association will be the *‘ British Standards 
Institution,”’ and its activities will be under the control 
of a General Council, which will have under it the 
four Divisional Councils. The work of the Engineer- 
ing Division will, as before, be delegated to Industry 
Committees dealing with the main branches of the 
engineering industry, such as civil engineering, mech- 
anical engineering, electrical engineering, &c., and 





will, of course, for a time, represent the larger portion 
of the Institution’s activities. The term “ British 
Standard ”’ has been registered by the Institution as 
its standardisation mark. The Institution is not a 
profit-making concern, and apart from the grants 
received from the Government and the amount derived 
from the sale of its publications, it has to look to the 
associated industries for the funds necessary to carry 
on the work. Every British firm in these industries 
is eligible to become a member of the Institution at a 
nominal fee. 


Newton Abbot Power Station. 


SPEAKING at the inauguration last Thursday, 
November 19th, of a new 7500-kW turbo-alternator 
at the Newton Abbot power station of the Torquay 
Corporation, Sir John Brooke, Vice-chairman of the 
Electricity Commissioners, pointed out the important 
part that electricity was likely to play in the anti- 
cipated agricultural revival. Torquay, said Sir John, 
was taking a vigorous part in the general national 
effort which was being made to give to agriculture 
and industry in every part of the country as good a 
service as existed in any part of the world. Among 
other things, that effort comprised the erection of a 
national system of transmission lines. Over the 
whole of Great Britain 2668 miles of transmission 
lines were wanted, and towers were already in place 
over 1363 miles, and what was more, wayleaves had 
been obtained for 2222 miies. Turning to another 
aspect of electrical supply, Sir John said that indi- 
vidual undertakings were very largely dependent 
on the enterprise of consumers. There was a very 
close relation between the amount of output and the 
cost of electricity given and if people came along 
wanting a reduction in price, it was of very little use 
expecting sympathetic consideration unless they 
brought with them half a dozen new consumers. The 
tariff system of charges was the only just one, for it 
cost the undertaking the same amount to bring elec- 
tricity to a woman who used only a few units, as it 
did to one who used it moderately. When a woman 
was using electricity to a moderate extent, why should 
she pay for the person who had the same equipment, 
and was not using so much ? 


Ultra Short-Wave Wireless Telephony. 


Ow Friday, November 20th, an official demonstra- 
tion took place, in the presence of representatives of 


the Italian Government, of the Marconi quasi- 
optical ultra short-wave radio telephone system 
working between Santa Margherita, Ligure and 


Levanto, a distance of 25 miles. The wave length 
used, namely, 50 cm., was the same as that employed 
in the recent demonstration carried out between 
Santa Margherita, Ligure and Sestri Levante, which 
are separated by 11 miles, and in spite of the increased 
distance of transmission in the second test the margin 
in the signal strength is said to have left no doubt 
that the apparatus was capable of covering a con- 
siderably greater distance. Speaking after the 
demonstration, Marchese Marconi said that when in 
1896 he was experimenting with 20cm. waves he 
had no doubt that such waves would one day come 
into use for commercial communications. The results 
of those very early tests were confirmed by experi- 
ments which he carried out during the war with 
50 cm. waves, but at that time no one had succeeded 
in producing ultra short-wave apparatus sufficiently 
powerful and economical to justify the use of. the 
system for public telephone or telegraph services 
over suitable distances. During the last six months, 
however, his assistants and he had been directing 
their efforts towards the development of a commercial 
system and many unexpected and valuable discoveries 
had been made. The demonstration was not to be 
regarded as a mere scientific experiment, but as a test 
of a new and practical commercial system which would 
shortly be used for public services in Italy. Owing 
to its simplicity the price of the apparatus and working 
costs were moderate and the system would soon afford 
the inhabitants of many small islands scattered in the 
Mediterranean a reliable telephone service. The fact 
that Marchese Marconi has been studying ultra 
short waves for so many years is a matter of interest, 
but the first practical demonstration of the use of such 
waves for telephony seems to have been that given 
by the International Telephone and Telegraph 
laboratories between Dover and Calais on March 31st 
of this year, and described in our issue of April 10th. 
The wave length used was 18 cm. 


Our Economic Future. 


At a Glasgow City Business Club luncheon on 
Thursday, November 19th, Mr. J. Gibson Jarvie, chair- 


facturers and merchants was that of distribution ; 
it could only be through rationalised production and 
rationalised distribution linked up with it that we 
could rebuild our wealth. One of the crying needs in 
British industry was for new plant and equipment and 
the scrapping of obsolete machinery. The necessary 
financial facilities were freely offered and yet indus- 
trially we were not ready. As a banker, his greatest 
difficulty was to find manufacturers and merchants 
who were willing to use the credits which were avail- 
able. ‘* Without a full development of the electrical 
industry we must lag behind in the commercial race, 
and it was tragic to think how little use had been 
made of the credit facilities which had been specially 
arranged to meet the needs of development. Credit 
was available for all sound propositions if industry 
and commerce would only make use of it. Wise 
spending was the best economy, because its effect was 
greater productiveness and greater efficiency.” 


A Disastrous Colliery Explosion. 


Last Friday night, November 20th, a disastrous 
accident occurred in the Bentley Colliery, near Don- 
caster. An explosion took place between 6.30 and 
7 p.m. in the north-east section of the mine, at a dis- 
tance of about a mile and a-quarter from the shaft. 
The seam in which it occurred is notoriously gassy, 
and in order to limit the dangers of working it the 
working districts have been separated into stalls. It 
is to this constructién and the protection afforded by 
it that is dve a considerably smaller death roll than 
might possibly have occurred. Even so, however, 
forty-two lives have been lost and seven injured men 
are still on the ** danger ” list. Only sixteen men were 
killed outright, but the injured were so terribly 
burned and disfigured that many died soon after they 
had been removed from the pit. Five men are missing 
in the pit, where rescue efforts have had to be aban- 
doned as useless. So far as can be told the force of the 
explosion travelled along 400 yards of the coal face. 
There were eighty men at work in the district and 
about one-third of this number escaped without 
injury. Rescue parties were organised as soon as news 
of the disaster had reached the surface, but the efforts 
of the parties entering the mine were much impeded 
by gas and the roof falls that followed the explosion. 
Certain parts of the pit around the site of the explosion 
are now on fire, and are being sealed off as rapidly 
as possible. 


The Liner Bermuda Destroyed by Fire. 


Late on Thursday evening, November 19th, fire 
broke out—from what cause it is not yet known—on 
board the 20,000-ton motor passenger liner “ Ber- 
muda,”"’ which, after a fire at Hamilton, Bermuda, was 
undergoing reconstruction at her builders, Workman, 
Clark and Co.’s Belfast yard, with a view to her resum- 
ing her sailings on the New York—Bermuda run early 
next year. We regret to have to report that the whole 
of the passenger accommodation and superstructure 
was totally destroyed. The heat was so intense that 
it was not until nearly eleven o'clock the following 
morning that the sea cocks could be opened and the 
ship allowed to settle down on the bed of the river. 
Happily, there was no loss of life, for men on the 
night shift were able to make their escape in time. 
A careful survey of the twisted and burnt remains is 
being made with a view to assessing the damage and 
deciding if the ship can be rebuilt. Her owners, 
Furness, Withy and Co., Ltd., have announced that 
if, as a result of the fire, the vessel unfortunately 
proves to be beyond repair, an order for a new ship 
will in all probability be placed immediately with a 
British shipyard. 


Shipbuilding Employers’ New Officers. 


At the annual meeting of the Central Board of the 
Shipbuilding Employers’ Federation, which was held 
in Edinburgh last week, Mr. R. H. Green, of R. and H. 
Green and Silley Weir, Ltd., of London, was elected 
President for the ensuing year. Mr. Richard H. Green 
was born in London and was educated at Uppingham. 
After serving his apprenticeship with Messrs. Laing, 
of Sunderland, he joined the staff of R. H. Green, 
Ltd., of Blackwall, becoming the first chairman of 
R. and H. Green and Silley Weir, Ltd., when the two 
firms were amalgamated in 1910. Since that time 
Mr. Green has been associated, along with Mr. John 
Silley, in the management and direction of the firm. 
He is the chairman of the River Thames Dry Dock 
Proprietors’ Association, and a Past-president of the 
Institute of Marine Engineers; since 1926 he has 
been a member of the Central Board and the Execu 
tive Committee of the Shipbuilding Employers’ 
Federation, and he was elected Vice-president in 





man of the United Dominions Trust, had some very 
interesting things to say with regard to the economic 
future of this country and the needs of British ; 
industry. As the world was to-day, he said, the 
country could not hope to survive without that form 
of protection which would enable it to compete at 
least on equal terms, but he urged that the Govern- 
ment should discuss with other Governments a 
general lowering of tariff walls in the hope that some 
day the world might realise that artificial barriers to 
trade must inevitably react adversely. In no circum- 
stances must tariffs and anti-dumping legislation be 
used as an excuse for inertia or a bulwark for ineffi- 





ciency. The outstanding problem for our manu- 


1928. Mr. J. B. Hutchison, of Scotts’ Shipbuilding 
and Engineering Company, Ltd., Greenock, and Mr. 
G. Tristram Edwards, of Smiths’ Dock Company, 
Ltd., South Shields, were re-elected Vice-presidents, 
while Mr. C. 8. Swan, of Swan, Hunter and Wigham 
Richardsons, Ltd., Wallsend, was elected a Vice- 
president to fill the vacancy caused by the appoint- 
ment of Mr. R. H. Green to the office of President. 
Other appointments made at the same meeting 
included the election of Mr. George G. Parker, of 
Lithgow’s, Ltd., of Port Glasgow, as Chairman of the 
Conference and Works Board of the Federation, with 
Mr. R. A. Bartram, of Bartram and Sons, Ltd., 





South Dock, Sunderland, as Vice-chairman. 
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The Laws of Ship Resistance. 

8. BAKER. 
No. IT.* 

SKLN FRICTION RESISTANCE 


By G. 


(continued). 


Extension of Data to Long Lengths and Higher Speeds. 
In order that the results obtained with planks may 
be used to estimate the frictional resistance of a ship's 
surface, it is necessary to extend them to 
(a) Any length up to 1000ft. 
(6) To speeds from 10 to 40 knots. 
(c) From a plane surface to the surface of a solid. 
(d) From a smooth surface to a painted steel 
surface with laps and butts. 


Mr. 





W. Froude, in the analysis of his experimental 


speed.» In’some”previous experiments with’a cylinder, 
202ft. in length, 13-8in. diameter, towed about 
two-thirds immersed, Kempf appears to have reached 
a length for which the resistance beyond a certain 
entry zone was proportional to the added length. 
Froude’s method of extension would only be true if 
the specific resistance of a long surface remained 
constant. As the above results show that the actual 
variation is relatively small, until the methods of 
taking account of roughness of surface and other 
matters are more definite, either Froude’s or some 
similar method, with a constant velocity index, will 
remain the chief one in use. 

Extension to a Solid Surface.—The conditions with 
a ship differ from those for a plank in three respects, 
viz.:—(1) The cross section instead of being flat, 
with constant girth, varies from a line at the stem 
to something approaching a rectangle amidships, 





Tasie Il.-—W. Froude's Frictional Resistance of Planks. 
Le ongth « of surface or distance from cut water in feet. 
Nature of surface. 2ft. Sft. 20ft. Soft. 
f. n. k. f. n. k. f. n. k. f. n. k. 
Varnish .. 0-0041 | 2-0 0-0039 0-0046 | 1-85 0 )-0037 4 0-0039 1-85 0-00337| 0-0037 1-83 0-00335 
Paraffin 0-00425 1-95 0-00414 0-0036 1-94 | 0-003 0-00318 1:93  0-0028 
Calico 0-010 1-93 0-0083 0-0075 | 1-92 | 0-006 0-0068 1-89 06-0057 | 0-0064 1-87 | 0-0057 
Fine sand, 0-008 2-0 0-0069 00-0058 2-0 00-0045 00-0048 2-0 0.00384 0-:0040 2-06 0-003 
Medium sand. 0-009 2-0 00-0073 0-0063 2-0 0-0049 0-0053 2-0 00-0046 | 0-0049 2 0 - 0046 
Coarse sand 0-011 2-0 0-0088 0-0071 2-0 0-0052 0-0059 2-0 0.0049 
The columns & give the “ f ” values for the last square foot of a surface, whose length is equal to that specified in the heading. 


data adopted the index law Ry=fSv". This is a 
purely empirical one, but ease of application rendered 
it acceptable, and by a conjectural gradation of the 
coefficients it could be extended to cover any length 
and speed. In passing from 20ft. to 50ft. lengths 
the value of m shows no appreciable change—see 
Table Il.—and was taken to be constant for all 
lengths above 50ft. The assumption of practically 
constant m at high speeds is supported by Stanton’s 
experiments with water in a pipe of jin. diameter. 
In these experiments nm remained the same over a 
velocity range of 3-0ft. to 100ft. per second. The f 
value for long lengths was obtained by~ assuming 
that the coefficient for the first 50ft. is the same as 
that for a 50ft. plank, regardless of the ship’s length, 


reducing to a line or Y shape aft; (2) the fullness 
of the form causes a variation of the velocity of flow 
along the form, thus altering the gliding velocity 
of the water ; (3) the surface is not smooth. 

Shape of Cross Section Effect.—The transition from 
a plank to a ship hull can be made in two stages. 
The effect of a free edge along the plank keel was 
obtained by the National Tank in a series of tests 
with a plank at various immersions. The effect was 
found to be small until the immersed girth was 
10 per cent. or less of the length, a result confirmed 
by other tests. When the immersed girth was only 
3-5 per cent. length, the resistance per unit area was 
6 per cent. above that for a deeply immersed plank, at 
speeds of 5 to 10 feet per second, the excess steadily 


Tasie III.—Froude Resistance Coefficient. 


* f** values for salt water in the formula Ry =f A V1-83%5, 


Ry frictional 


where 
resistance in !b.; 


V =speed in knots ; 


S= wetted surface in square feet. 
Length in feet 50 75 100 200 300 400 500 700 900 
f : ‘ -- 0-0096 0-00935 | 0-0092 0.00898 0.0089 0 00883 0-00877 | 0-00868 | 06-0086 
and that the remainder of the length has the same | diminishing with speed. Froude’s planks with both 


coefficient as the last foot of the 50ft. plank. R. E. | 
Froude, at a later date, faired these results, giving | 
the paraffin and varnish surface the same f and n | 
values, the latter being taken as 1-825. The values 
of f obtained in this way, corrected for salt water, 
are given in Table ITI. 

Another nfethod of extension is to produce the | 
curves of Fig. 2 ante.t This has been done for the | 
Froude and National tank data.. This curve can be 
represented by a formula : 


“(cy 


Rs=k 8S —~—— 
This method of extension has the great advantage of | 


(8) 


| ship hull, 


edges below water was subject to some such effect, 
and this is part cause of his results coming higher 
| than some others. Tests have been made with planks 
having varying depth, to give a longitudinal distribu- 
| tion of wetted surface similar to that of an ordinary 
and they were found to have the same 
resistance as a plank of uniform depth. Within ordinary 
limits, therefore, the distribution of area has very 
little effect. 

A second step from a plank to a ship hull is to 
| keep the keel a straight line, spread the water line at 
| amidships, and make all sections a perfect V. Three 


| such forms, whose midship sections, A, B, C, are given 


in Fig. 3, all 16-75ft. in length and of uniform depth, 


enabling the resistance of airships to be calculated | gave resistances within 2 per cent. of each other 
TaBLe IV.—National Tank Frictional Resistance Data for a Clean Painted Smooth Surface. 
f” values for salt water in the formula R=/f 8S V*% : 

R=frictional resistance in Ib.; 
V =speed in knots ; 
S= wetted surface, in square feet. 

Length in feet .. 100 200 300 400 500 600 700 800 

f ° we 's so oe lee) Coot OGREee 0 -00785 0.00742 0-00714 0-00691 0 00675 0 -0066 0 00645 


For the percentage addition for plate edges and butts, and fullness of form, see Tables V. and VI. 


from results in water. Extended in this way, the 
frictional resistance of a long smooth surface in water 


can be caleulated from the constants given in 
Table IV. . 
Geber’s data in Fig. 2 can be represented by a 


formula similar to (8), but with an index of —0-125 


for the Reynolds number. The recent experiments 
of Kempf throw some light on this question. The | 
tests were made on a raft 253ft. in length, 5-25ft. 


broad, at speeds up to 25ft. per second. Portions 
of the bottom were cut out at different distances 
from the fore end, and their resistance measured. 
These specific resistances show a declining value 


LL. 
with speed, and vary with (¢ ‘) approximately, 
r 3 


i.e., the resistance per unit area was still dropping, 


although only very slowly, at the upper limit of the 


* No. I. appeared November 20th. 
Article No. I. 


+ See 





at the same Reynolds number. But when the sharp 
keel of C was cut away to form D, its resistance 
per unit area was 6 per cent. above that of the others. 
The variation of velocity along the plank was prac- 
tically the same as before, and in any case was small, 
as the angle of entrance was only 2-5 deg. The change 
of resistance is therefore due to the transverse shape. 
Lees has shown that in laminal motion, the resistance 
of a long body of elliptical section is equal to that of 
a flat plank having a girth equal to the sum of the 
axes of the ellipse, so that a cylindrical rod has a 


. ‘ Sis 
resistance per unit area — times that of a flat surface. 


Although conditions are very different outside the 
laminal layer, in turbulent motion, some such effect 
can be expected on general principles. The capacity 
to absorb and disperse energy is represented by the 
outer layers of the belt, and these increase relatively 
to the area of wetted surface, as the transverse curva- 
ture is increased. Telfer’s formula (9) is an attempt 


to take account of this shape, and agrees reasonab|) 
well with experimental results. 

In an actual hull, the fullness of the body produc: 
marked velocity changes in the water passing thx 
hull. Rankine proposed to take account of this by 
the use of an ‘‘ augmented surface.’’ This was 
intended to represent the plane area, which, when 
moving at the same velocity, would have the sanx 
frictional resistance as the ship. He assumed that the 
fore and aft form was a trochoidal curve and obtained 
the formula : 


=(14 4 sin?) ( 


where 6 is the mean obliquity of the level lines of th: 
ship. The formula is not accurate for forms with 
parallel body and has never come into general use. 
Experiments with ship models at quite low speeds 
give a resistance exceeding that deduced from 
Froude’s plank results by such amounts as are shown 
in Table V. Two ship models have been tested in 


—_ 
of ship ) 


mean girth 
of ship 


augmented 
surface 





Taare V.—Increase of Skin Friction Due to Form 

ele| .|d6] 6) ¢ 

<= > _~t eis = 

Form. z ry a6\.-2/|8 7 

Sie ias Pe) & | & 

ais 2 S£\s8 a8 

call ‘toa ~i © O 

- 0-57.0-58 > os 

Prismatic Coefficient. . - 9-630-62 0°80 | 0-71 0-77)0-80 
Excess of measured resistance, 0-080-04 0-08 0-08 0-100-18 
over skin resistance, calcu- to to to to to 
lated from plank data 0-120-08 0-15 0-190-25 


the forms being made symmetrical 
These gave the same or 


an air channel, 
about the load water plane. 
slightly higher resistance coefficients, as similar 
16ft. models at low speeds in water. So that, although 
some slight portion of the excess shown in Table V 
may be due to wave-making, there is a strong proba 
bility that most of it is due to the frictional resistance 
of the model being greater than that of a plank of 
the same length and area. 

This excess resistance will depend upon the 
character of the flow around the hull. With any 
given curve of cross section 
areas the frictional resist - 
will lower the 
more nearly the flow is 
brought to the three- 
dimensional type. This 
is supported by two series 
of model experiments at 
the National Tank both 
at low speeds before 
wave-making had de- 
veloped. In the first series 
the parent form was an 
ordinary ship hull, of 
prismatic coefficient 0-7. 
The beam to draught ratio 
of this hull was varied, 
keeping the same curve of 
areas and displacement. 
As the beam was reduced, 
the resistance per unit 
area decreased until the 
beam to draught ratio was 
1-78 to 1-60. The fric- 
tional resistance then 
exceeded that calculated 
from Froude’s data by 5 
per cent., vice an excess of 
10 per cent. when the 
beam to draught ratio 
was 1-93. A_ further reduction of beam caused 
a material increase in resistance per unit area. In 
the first changes the reduction of beam gave 
diminished velocity of flow along the hull, but 
depth increased buttock flow was cut off, two dime n- 
sional flow took place with a consequent increase in 
velocity change. In the second series the forms had 
the same area at each section. The ends were pointed, 
the midship sections varying in B to D ratio and in 
radius of bilge corner. The form with a semi-circular 
midship section had the same frictional resistance 
per unit area as others with rectangular section and 
well-rounded corners—the value being 12 per cent. 
above that from Froude’s plank data. The gain from 
the three dimensional flow with the circular form was 
lost in its higher specific resistance. A definitely 
lower specific resistance was obtained with an almost 
square midship section. The lower resistance of a 
flat surface was combined with small velocity changes 
-length to beam ratio was 13—and the result was 
very near that of a flat plank. 

In general it may be said that with hulls of ordinary 
proportions the frictional resistance will exceed 
the resistance calculated from Froude’s data by an 
amount varying with the fullness and the ratio of 
midship dimensions to length. These amounts are 
given in Table V. Telfer has proposed a formula 
for ship resistance, to take account of curvature, as 


follows : 

wy ss * » XS 
naga: : 5+ 0-085 -O-17 ) 
S30 006+ 0 035 (,”.) LO 17 (— 


In this r is the mean radius of curvature of the form. 


ance be 
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Scale of Immersion in Inches 


32 
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Fic. 3 


as 


(9) 








This assumes a constant specific resistance at infinity, 
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instead of at 50ft., as in the Froude extension. 
Prandtl has suggested that this limiting resistance 


; TA. <t. ' 
will vary as [ log ( )] . This term varies only 
v 


very slowly with length, and in view of the 
experimental results quoted, the Froude assumption 
might be accepted for all length purposes, and the Telfer 
assumption as regards curvature effect, but the total 
resistance obtained is much too low for ship estimates. 

Roughness of Surface.—The experimental results 
obtained with planks are for a smooth varnish surface. 


Taste VI. 


These results also are given in Table VII. 


| screen. 
In discussing any form of roughness it has to be 
| remembered that roughness is a relative term, and 
| that what is rough on a short surface is not so rough 
|} on a long one, and in the preceding notes on model 
| tests the roughness has been expressed for its relative 


size on a 400ft. ship. It is difficult to state exactly 
to what extent the excess resistances for models given 
| in the above tables will be repeated in the ship. The 
resistance will vary with the size and intensity of the 
vortices formed, and the rate at which they pass down 


Effect of Lapped Butts and Landings on Resistance. 


Model Prismatic Percentage increase in frictional resistance over that of smooth 
coefficient. model. 
Fine form with low mid. sec. coefficient 0-63 Plate landings only.. . ; 3-7 
| Plate landings and butts .. 10-3 
Cargo ship with 50 per cent. parallel body 0-82 Plate landings and butts 0 at low speeds 


With flush laps and butts for one-eighth ) 


Froude found that any of the usual ships’ “‘ compo- 
sitions ” 
same result on his planks. A series of experiments 
made at the National Tank, on two different models, 
one of fine and the other of full form, gave the same 
resistance coefficient for varnish, paraffin wax, fine 
red lead, black lead worked into shellac, and several 
well-known anti-fouling compositions. It may be 
assumed that so long as the ship’s paint is smooth 
and hard it will have the same frictional value. All 
W. Froude’s planks and the earlier National Tank 
planks had varnished surfaces, without any special 
preparation. The later tests, and particularly those 
of Geber’s, have shown that all such paint and varnish 
surfaces have a certain degree of roughness, increas- 
ing the resistance by 4 per cent. to 6 per cent., and 
that this can only be removed by considerable and 
abnormal care with the surface. 

But all paints do not have the same anti-fouling 
properties, or rather they have not the same capacity 
for retaining a smooth surface. The priming and pro- 
tective coats, as well as the anti-fouling, should dry 
and harden quickly, and the last coat should be free 
from grittiness and sharp lumps. A gritty surface, 
even though it is covered with a coat of paint, if it 
feels rough to the hand, increases the resistance. 

The effect of plate edges and butts has been tried 
at the National Tank with two models, the one fine, 
the other full in form. The results of these tests are 
given in Table VI. The plates on the model repre- 
sented 4ft. strakes of jin. plating for a 400ft. ship, 
the lap of the plate being always towards the stern. 
The increase of wetted surface due to the landings 
was 1-5 per cent. to 2-0 per cent., which accounts for 
about one-half the increase obtained in the tests with 
landings only. It will be noticed that the use of flush 
butts at the fore end reduced the excess resistance 
from 8-0 per cent. to 4-8 per cent. In another test a 
coarse linen surface was spread over the bow for 
one-eighth length, the resistance being increased 
11-3 per cent. The same area of linen spread amid- 
ships increased the resistance only 3-0 per cent. 

Kempf has tested the effect of butts alone, and 
rivet heads at the butts, on a surface 253ft. in length 
at speeds up to 25ft. per second. The plates were 
16ft. in length and jin. thick. The resistance was 
measured only on isolated pieces of plating cut out 


well clear of the butts, and does not give a measure of | 


the complete resistance due to the butts. His results 
show an increase of specific resistance almost constant 


in amount at all speeds, greater in value on a painted | 


steel surface than on a smooth one, and averaging 
14 per cent. for the smooth surface and 19 per cent. 
for painted steel. 


was relatively 60 per cent. thicker, and there were 
rivet heads at the butts in all these plates. The loss 
due to butts can be largely reduced by bevelling the 
outer edge of the lap, thus reducing the virtual plate 
thickness. Alternatively, the lap of the plate may be 


towards the bow, but here, too, the exposed edge must | 


be bevelled or preferably rounded off. The following 
tests show the effect of a broken or gritty surface. A 
plank 28ft. in length has been tested with two grades 


of sand distributed over its surface, mixed with the | 


TasLe VII.—Effect of Rough Surface on Resistance. 





Surface. Nature of roughness. 
{ Grit passed through 0-019in. grid, 
28ft. plank . a mixed with paint 


| Grit passed between grids 0-019in. 
L and 0-0597in., mixed with paint 


(| Stibbled paint we *e ka. a 
Small fine meshing over centre L2ft.: 
Sides only. . he 
Sides and bottom 


20ft. ship model 
esas | 


last coat of paint. The results are given in Table VII. 
A 20ft. model of a fast cargo boat of 0-63 prismatic 
coefficient was tested with two degrees of roughness, 
one due to stibbling the paint surface, the other pro- 
duced by covering it amidships with a very fine 


which had the same type of surface gave the | 


These are considerably greater | 
than in the tests already mentioned, but the plating | 


8 at low speeds 


8 
2-0 at high speeds 
4 
7-2 at high speeds 


length from the bow, lapped butts, &c., 
abaft this 


stream or are shed from the surface. Both the latter 
vary with speed, so that the percentage increase due 
to roughness should not diminish at high speeds, and 
| Kempf’s data for various roughness on a long surface 
show no such diminution. It is reasonable to suppose 
that size of vortice will vary with the size of rough- 
ness and that, for example, the percentage due to 
butts will vary with the thickness of the plating. 

Fouling.—A few examples of the effect of fouling upon 
ships are given to show the degree of its importance 


Taste VIII 


Length, Pris- 

Type of ship feet. matic 
coefficient. 10 
Destroyer 240 0-50 83 
310 0-58 89 
Mail steamer 310 0-59 82 
Cruiser re 450 0.48 83 
600 0-48 83 
Battleship .. 500 0-57 s4 
Cargo passenger 400 0-71 82 
. Fim ; 400 0-68 85 
Cargo ship9 Pull ..| 490 0-77 82 


and the necessity of avoiding it. A large vessel lying at 
Newcastle for three months without docking showed 
an increase in its total resistance of 20 per cent. when 
tried on the measured mile, compared with the 
resistance when docked, cleaned and again tried a few 
days later. 

A cargo vessel lying in the Clyde estuary for forty 
days had a resistance 11-0 per cent. above the resist- 
ance when cleaned. A _ 16-knot liner trading to 
Australia lost 0-6 knot on its speed after six months’ 
running—from May to November—without docking. 

A plate 20ft. by 2-0ft. tested in the Washington 
Tank after being immersed in Chesapeake Bay for July 
and August, 1914, showed an increase of 50 per cent. 
resistance over that of a smooth surface. The foul- 
ing and resistance went on increasing up to December, 











Fic. 4 


when the resistance stood at 2-2 times its original 
value and remained there for some months. This 
absence of growth during certain months was also 
shown by a cargo vessel painted at Newcastle in April, 
which showed no growth or scum on its surface after 
|three months’ continuous work in the Atlantic. 
There seems little doubt that for many waters there 
is a definite season when growth will be prevalent, but 
after this time no further fouling need be feared. The 
| data on the subject is too meagre to be definite. 

The reduction of speed caused by fouling depends 
| upon :— 
(1) The proportion of skin resistance to the total. 


Equivalent roughness for 400ft. ship Percentage increase 
over smooth surface. 
30 at low speed 

45 at high speed 
100 at high speed 


0 -27in. 


0-27in. to 0-836in., 24 to the square foot 


0+ 1L5in. 3-5 at low speed 


26 at low speed 


0-2in. high 
56 at high speed 


With 1- lin. mesh 


| It will therefore be more important on cargo vessels, 
| for which this proportion is high, than on a vessel 
such as a destroyer, for which only half the 
resistance at high speeds is due to friction. 

(2) The rate at which the total resistance is 


varying in terms of the speed ; the higher this rate 
the less the reduction of speed. 


(3) The normal slip of the screw. A decrease in 
speed with constant revolutions means higher slip. 
Adams has shown that for a fast cargo vessel this 
decreases the screw efficiency a little, but the 
increase in wake fraction nearly compensates for 
this, leaving the propulsive efficiency almost 
unaltered. 

Minimum Wetted Surface per ton Displacement. 
Formule have been given at various times from which 
to calculate the best proportions of beam to draught, 
&c., for minimum wetted surface per ton. Since all 
of these are based upon the representation of the form 
by an approximate geometrical shape, they all fail 
in extreme cases, but they serve for approximate 
purposes. The following is one of the simplest of 
them, for giving the condition for which the surface 
per ton displacement varies to the same degree whether 
the beam or draught is altered. Assume the ship 
to be wall-sided, represented by a solid of plan, asshown 
in Fig. 4, which gives the mean level plan of the ship. 
It should be noted that for a ship of no parallel body 
this average plan may have 10 to 15 per cent. parallel 
body, according to its fineness. 

Let the draught be a feet. 

Displacement = 4 =2 a b (l+- c) 


Wetted surface S=2 (a+b)l4+2bc+4a Vb¥+e 


Ss 
those for which 4 
la 


The best dimensions are 


C - 
is the same for change of A either by beam or draught 
variation. 


Percentage of Total Effective Horse-Power due to Skin Friction in Good Forms 


Speed in knots 


12 14 i8 20 22 30 35 
74 46 43 44 
8” 73 42 45 
81 80 67 63 52 
66 
83 65 at 25 knots 
84 83 78 78 68 
76 78 56 
82 73 
78 72 


With 50 per cent. parallel body, this gives : 


b 4 -$ (==) 
a 3 3 \length | 
With 30 per cent. parallel body : 
b 3 9 {beam \? 
a?2s esx) (10) 


With 20 per cent. parallel body : 
/ beam ¥ 
length 


b 5 


a 3 


Quite fair variations from these proportions can 
be made with only a small change of wetted surface 
per ton. Any such formula neglects the effect of 
hull proportions upon the stream line velocity around 
the form, and for lowest resistance per ton, the ratio 
of beam to draught will be somewhat lower than that 
derived from the formula. 

Power Absorbed by Skin Friction.—By Froude’s 
method, powers can be estimated from Table III. 
Considering a ship 400ft. in length, the resistance Ry 
due to skin friction is 

Ry=0- 00883 8 V*-825 
and the effective horse-power due to this becomes : 


101-3 ee 
<V ~~ = -0- 0000271 S V2-825 
Ry x Vs (3-000) 71 


S being the wetted surface. 

In terms of Froude’s constants, the formula becomes 

E.H.P.=0-00029 Sx V7*9*. . . (11) 

The constant will vary slightly with length, owing 
to the variation of fin Table III. The above formula 
was intended by Froude to include all effects of form, 
plate edges and butts, the roughness of painted steel, 
but not fouling of any kind. 

If the powers are estimated from the data of 
Table IV., it is necessary to make additions for : 
(1) Roughness due to plate landings and butts. Allow- 
ances for this are given in Table VI. (2) Roughness 
of an ordinary painted steel plate. In Kempi's 
recent tests the friction of this surface exceeded that 
of a smooth varnish by about 3 per cent. (3) Effect 
of fullness of form. This would vary from 4 to 15 per 
cent., according to the type of ship—see Table V. 
but it is considered more expedient at present to 
treat this portion of the resistance as if it were 
residuary and to group it in the allowance for residuary 
resistance. Considering a ship of 400ft. length as 
before, the effective horse-power due to skin friction 
from Table IV. becomes : 

101-3 ane 
8 


: : ; - ‘ \ 2.86 
E.H.P.=0-00714 ( 55-000 


to which must be added 3 per cent. for painted steel 
roughness, and an allowance for plate butts and 
landings, varying from 4-7 per cent. for destroyers, 
6-0 per cent. for cross-Channel steamers, to 10-5 per 
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cent. for cargo boats. 
cent. for all causes, the formula becomes : 


E.H.P. 


The powers estimated from this formula, with the 


0-0000246S V2***. . . (12) 


Using a total addition of 10 per 


constant varied according to length as in Table IV., | 


are higher for short lengths and lower for long lengths 
than the powers obtained from formula (11), the 
difference being greater the greater the speed. 
Approximately they agree for 350ft. length at 10 knots 
and 450ft. length at 25 knots. 

The percentage of total power required to overcome 


voured in what we have described to give an impres- 
sion of what there was to be seen and to confine our- 
selves as far as possible to new machines or tools. 


» JOHNSTON BROTHERS. 


With the great increase in the volume of road 
traftic and the increasing axle loads allowable on 
heavy vehicles, rapid and cheap methods of road- 
making and road-repairing are becoming essential. 
The old hand methods employ much labour and at 
the same time do the work very slowly. Johnston 


| being of the Laidlaw-Drew type, which will be 
|familiar to our readers from descriptions we have 
given from time to time. Power for rolling the drum 
operating the elevator, and providing air for the 
burner, is obtained from a two-cylinder Lister petrol 
engine, enclosed in the ‘‘ cupboard’ on the left 
of the machine as seen in the illustration. Drying in 
so short a drum is made satisfactory by causing 
the material to travel in a spiral path, so that its 
movement longitudinally is very slow. The machine 
is mounted on a road chassis conforming in all respects 
to the transport regulations, and with the funnel 











FiG. 27-—-300- GALLON CAPACITY WEIR BOILER -JOHNSTON 


the skin friction will vary with the form of hull. 
Approximate values for a number of vessel types are 
given in Table VIII. These are based on the values 
of residuary resistances found by deducting skin 
friction—according to Froude’s plank results—from 
the model resistance. The residuary resistance for 
ship is estimated from this, and is added to the 
estimated friction. 

These percentages serve mainly to show the relative 
importance of friction resistance in ship power. In 
actual estimates it is better to work from either ship 
results or from model results which have been 
corrected to apply to ship size. 

(To be continued.) 








Public Works, Roads and Transport 
Exhibition. 


No. III. (conclusion).* 


Wirk this issue we conclude our description of the 
exhibits at the Public Works, Roads, and Transport 
Exhibition, held in the Hall. The 
Exhibition closed last Saturday, after a very success- 


Agricultural 




















Brothers, of London House, 35, Crutched Friars, 
London, exhibited on their stand a number of machines 
for tar and bitumen laying, which, besides performing 
the work required very rapidly, need the services of 
but few labourers. The weir boiler illustrated in 
Fig. 27 is a case in point. These machines are made 
in two standard sizes having cauldron capacities 
of 150 and 300 gallons. That illustrated is the larger 
size, with accommodation for six barrels on top. 
The bitumen or tar flows from the barrels directly 
on to heating tubes. Thence, it must pass over two 
weirs, by which sand, grit, gravel, &c., héavier than 
the tar, are removed, and under another baffle so 
that grass and lighter particles are trapped. Finally, 
it flows into the cauldron and can be tapped off for 
spreading on the road. At the rear of the machine 
a seat is provided for the operator, and below there 
is a mechanical brush gear. The latter consists 
of two vertical spindles carrying four brushes each. 
Means are provided for lifting the brushes above the 
road surface, or for dropping them on to it. Each 
brush is so mounted that it can follow the contour 
of the road. Each of the spindles carrying the 
brushes is driven by chain from the road wheels. 
The operator is provided with conveniently situated 
levers for raising and lowering the brushes and con- 
trolling the flow of the tar or bitumen out of the 


ful week. We understand that a very large number of cocks arranged for the purpose. At the extreme 


Fic. 28--SUPER - MOBILE DRYER -JOHNSTON 


lowered it also conforms to the loading gauge of 
railways. Thus, it will be seen that it is particularly 
mobile, as its name implies. 


Wincet Lrp. 


There were two new and interesting machines on 
the stand taken by Winget Ltd., of Warwick. The 
first was a range of diaphragm pumps, a twin 3in. 
unit of which is illustrated in Fig. 29. Each of 
the pumps is a single unit, complete in itself, the 
diaphragms being connected by the link mechanism 
to be seen in the engraving. ‘A Lister single-cylinder 
2 H.P. petrol engine drives the pumps through chain 
and spur gearing. The whole unit is mounted upon 
an all-steel electrically welded chassis equipped 
with four steel road wheels and a front swivelling 
carriage. This pumping outfit is capable of delivering 
11,000 gallons per hour when working at 90 strokes 
a minute against a suction lift of 5ft. A similar 
machine of the 4in. size working at 60 strokes per 
minute and driven by a 3 H.P. engine, gives 16,000 
gallons per hour. 

Another diaphragm pumping unit on the same 
stand consisted of a 4 H.P. Lister hopper-cooled 
petrol engine driving a 4in. single-lift and force 
pump through chain and spur gearing. This pump, 
according to the makers’ test results, will deliver 











Fic. 28-—-TWIN 3-INCH DIAPHRAGM PUMP—WINGET 


orders were placed, mainly for road-making machines, | 
such as rollers and excavators and haulage locomo- 
tives. In the small space at our disposal, we have not 
been able to cover everything that was of interest 
at the Show, while many of the stands of important 
companies were of such a nature that it was difficult 


| 
to describe the products exhibited. We have endea- | 


* No. II. appeared November 20th. 





| self-contained. 








rear a wide brush, extending the full width of the , 


machine, gives a final finish to the surface. 

For completing the process the firm is also showing 
mechanical gritters equipped with a roller brush 
feeder, which can be hauled behind the machine just 
described. 

The other machine illustrated in Fig. 28 is known 
as the Super-Mobile Dryer. These machines are made 
in capacities of 6 to 10 tons per hour, and are entirely 
They utilise oil firing, the burner 








Fic. 30—CONCRETE MIXER—WINGET 


4200 gallons per hour against a suction lift of 2ft. 
and a delivery head of 25ft. 

The concrete mixer illustrated in the engraving, 
Fig. 30, like the other exhibits on the stand, is of 
all-British construction. Portability is a great 
feature, and the model weighs only 364 cwt., including 
elevating hopper, water tank and engine. 

The makers inform us that the loading hopper 
discharges its full load into the drum within eight 


|} seconds, and that the mix can be carried out in 
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twenty-five to forty seconds, depending on the type 
of aggregate. The discharge is very rapid, and 
10 cubic feet mixed concrete can be emptied from the 
drum in six seconds. The hopper is of special design, 
and when in the elevated position has an angle of 
over 55 deg., which ensures rapid and thorough 
loading. In addition it is provided with a special 
vibrating device controlled by the drum. The 
vibration is obtained through rotating cams, which 
operate on rollers fixed on each side of the hopper 
mouth. These rollers come into contact with the 
cams only when the hopper is in its elevated position, 
and a pulsating action takes place immediately, so 
releasing sticky aggregate which would tend to collect 
on the inner surfaces of the hopper. 

The power is obtained from a 9 H.P. Lister tank- 
cooled petrol engine, which drives the drum and 
hopper through totally enclosed gear, the spur wheels 
of which run in oil and are made of high carbon 
and nickel-chrome steel. It is impossible for dust 
or cement to enter the gear housing. The clutch 
is of a multiple disc type, mounted on the front 
portion of the gear-box. 

The drum is turned by a special silent all-steel 
roller chain, and the teeth on the drum are inter- 
changeable, and any tooth can be replaced with ease. 
The drum is constructed of steel throughout with | 
high carbon steel roller tracks, and is supported by 
rolls on four close-grain cast iron rollers, which 
are fitted with roller bearings. The mixer blades 
and buckets are twelve in number, and are arranged 
to give a high-speed mix and discharge. With this 
drum spilling is claimed to be impossible. The 
controls are all placed at one end within easy reach 
of the operator, who can watch the elevating hopper, 
the mix or the discharge without moving. The frame- 
work is of steel construction throughout, and is a 
combination of riveting and electric welding, with 
bolts placed where it is deemed convenient for 
shipment. The road wheels are electrically welded, 
all-steel, and great care has been taken with the 
wheel gauge to ensure stability. With the hopper 
fully loaded and braked in its half-raised position, 
there is no tendency for the mixer to tip over. 


Pecson, Lrp. 


One of the most attractive features on the stand 
taken by Pegson, Ltd., of Leicester, was a model show- 
ing the application of screening in a gravel pit or the 
like. The gravel is collected by a_ scraper-loader 
operated by a double-drum hoist"made by the Sullivan 

















FIG. 31--CHIPPING GRADER—PEGSON 
Machinery Company and delivered by a_ bucket 
elevator to a vibrating screen. 

The firm was, of course, exhibiting its ‘‘ Live-wire ” 
screen, which we have described before. These 
screens, it will be remembered, are vibrated by out-of- 
balance weights mounted on a shaft, itself supported 
on the frame and rotating at a high speed. The 
screen exhibited was operated by a 2 H.P. motor and 
the shaft was driven at 1800r.p.m. It was capable of 
dealing with 30 to 35 tons per hour. 

The chipping grader illustrated in Fig. 31 is a recent 
development in screening. It first removes the 
larger size materials, the intermediate sizes are next 
removed, and only the smallest sizes reach the final 
screen. From the engraving it will be seen that the 
mixed material is first fed on to a wide-mesh screen, 
the oversize material being deflec' by a V-shaped 
baffle and discharged at each side. © intermediates 
and fines pass on to a screen of smaller mesh, where 
all except those of the intermediate size pass through, 
while the rest are again delivered at the side. It is 
claimed that this arrangement brings about a very 
high screening capacity per foot of screening area. 
The vibrations are imparted to the screen by out-of- 
balance weights in a manner similar to that used for 
the ‘‘ Live-wire ” screen. 

There were also shown on the stand a 16in. by 10in. 
Blake type high-speed breaker, expressly designed for 


the high-speed breaking of the toughest materials, 
and a 3ft. by 3ft. rotary washer. 


PRIESTMAN BROTHERS, LTD. 


There were a number of excavators at the Exhibi- 
tion, and they were particularly interesting as ex- 
emplifying the styles and opinions of the different 
makers. The one illustrated in Fig. 32, of $ cubic 
yard capacity, was constructed by Priestman Brothers, 
Ltd., of Hull, and there are a number of interesting 
points in its design. The undercarriage, in contra- 
distinction to that of some other makes, is a built-up 


same superstructure is supplied mounted on rail 
wheels for 4ft. 8}in. gauge, on caterpillar tracks, or 
on a motor lorry chassis mounting, if required. The 
mobile undercarriage is a heavily reinforced riveted 
steel structure, with a live axle at one end, running in 
large gun-metal bearings. The travelling motion is 
transmitted to this axle by means of a heavy roller 
chain, and an efficient travelling brake is provided. 
At the other end of the carriage are the twin steering 
wheels, which are of the pivoted type, turning on ball 
bearings and supporting the frame through cast steel 
brackets. The steering is worked from the driver's 
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structure in mild steel. The disadvantage of this 
type of construction is said to be the risk of rivets or 
bolts becoming loose. The makers of this machine 
claim, however, that owing to the care with which 
the riveting has been done there is no risk of such 
an occurrence, while the built-up frame has the 
advantage of sufficient flexibility to prevent breakage, 
while at the same time, should breakage occur, repairs 
are easily carried out. The tracks are carried upon 
four axles, extending the full width of the machine, 
and have large bearing surfaces. The driving gear 
to the leading axle is protected by heavy cast steel 
guards capable of carrying the weight of the machine, 
should they come into contact with the ground. All 
the mechanism and the driving engine are carried 
upon a single heavily constructed bed-plate, with the 
object of ensuring rigidity and preventing mis- 
alignment of the gears. The prime mover of the 
excavator shown on the stand was a Dorman oil 
engine, but petrol, steam, or electric drives are also 
fitted as standard. Fdr the ropes, two barrels on 
separate shafts are used. They are keyed on to the 
shafts, no bushes being necessary with this arrange- 
ment. They are operated by means of clutches of 
the external contracting band type, which are so 
constructed with a relay mechanism that the engine 
itself provides the power to bring them into engage- 
ment, so that the driver is relieved of heavy pulling 
on the levers. Another refinement comes into use 
when the brake is applied, since operating the foot 
pedal by which it is controlled automatically releases 
the driving clutch. The adjustments for both the 
brakes and the clutches are easily accessible to the 
driver in his seat, all that is necessary being the turn 
of a spanner fitted to a nut on the top of the brake or 
clutch concerned. 

The “A” frame used for supporting the jib is 
constructed of rolled steel channels and steel flat 
bars, and is attached to the front and rear of the main 
revolving frame. The “‘A”’ frame is rigidly braced, 
and carries a cross shaft of large diameter, on which 
are the sheaves for the jib rope in the case of the grab 
and dragline. A similar cross shaft is provided on an 
additional piece of framework in front for the navvy, 
trencher, and skimmer arrangements. 

The machine has a hoisting speed of 120ft. per 
minute, a dragging speed of 150ft. per minute, and a 
slewing speed between 5 and 6r.p.m. It will give an 
output, according to the makers’ figures, which are 
based on the experience of contractors, of 65 cubic 
yards per hour in earth and loose sand, or 40 cubic 
yards per hour in heavy clay, with an average cost 
between 2d. and 4d. per cubic yard. The total net 
weight is 16 tons. The machines can be transported 
by road or rail. 


R. H. Neat anv Co., Lrp. 


There is illustrated in Fig. 33 a new mobile crane 
constructed by R. H. Neal and Co., Ltd., of Plant 
House, Ealing. It is mounted on a mobile under- 
carriage with solid rubber-tired road wheels, but the 





| safety device has been incorporated. 


EXCAVATOR -PRIESTMAN 


seat by a Jarge wheel, the setting of which is unaffected 
by the slewing motion of the superstructure. The 
slewing mechanism consists of the usual pinion acting 
on external teeth on the roller path. All gears are of 
steel and the fast running wheels have machine-cut 
teeth. The whole of the mechanism is placed behind 
the centre post, thus giving the maximum of stability 
with the minimum of weight, and an unobstructed 
view for the driver. 

The hoisting clutch and the brake drum are mounted 
on opposite ends of the hoist barrel. The slewing 
gear is operated by reversing friction cone clutches 
with renewable metal linings. The travelling gear is 
fitted with a two-speed gear change, and is worked by 
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two heavy reversing band clutches. The derricking 
motion is operated by the same friction clutches as 
those used for the travelling gear and through a steel 
worm and crown wheel. 

In connection with the hoisting drum an interesting 
On the end of 
the drum furthest from the driver a rack is cut, into 
which can drop ratchet pins fitted to another drum 
around which the brake band is wound. Normally the 
brake is in the “on ”’ position and when a load is 
hoisted the ratchet pins drop over the teeth of the 
rack, offering no resistance. When the lifting clutch 
placed at the end of the drum nearest the driver, is 
taken out the load is held by the brake acting upon 
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the lifting drum through the ratchet. To lower, the 
brake is released, when the ratchet mechanism turns 
with the lifting drum and the brake drum as a whole. 

The power unit consists of a four-cylinder Ford 
engine, which has an ample margin of power output, 
as it develops up to 40 B.H.P. and at its normal run- 
ning speed on the crane can comfortably give the 
18-20 H.P. required for the full lifting load. The 
drive is transmitted to the main shaft of the hoisting 
mechanism by means of a triple roller chain running 
in a closed oil bath. A clutch is provided to dis- 
connect the drive when starting up the engine. 

The jib of the crane is constructed of two channel 
side members securely cross braced, and supported by 
four parts of wire rope. The jib shoes are of steel 
plate and rest on special steel castings on the super- 
structure, being held in position by pins, but these 
do not support any of the weight. 

The maximum load of 2 tons is lifted on two parts 
of rope with a return block at a speed of 80ft. per 
minute. The maximum radius for the full load is 
l4ft. from the centre post. The crane will lift 1} tons 
at 16ft., 1 ton at 20ft., and } ton at 22ft. The 1-ton 
and smaller loads can be lifted on a single rope at 
160ft. per minute. The travelling speeds of the crane 
are 1? m.p.h. on the low gear and 5} m.p.h. on the 
high gear, and the maximum slewing speed is 5 revolu- 
tions per minute. 

The firm also showed an improved model of the 
‘Rapid *’ crane we described and illustrated on the 
occasion of the last Exhibition. The new model has a 
lifting capacity of 12 ewt., which is just double that 
of the older crane. 


TANGYES LrpD. 
The outstanding exhibit on the stand of Tangyes 
Ltd., of Birmingham and London, was the four- 
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cylinder high-speed oil engine which we illustrate 
in Fig. 34. It has 110 mm. by 180 mm. cylinders 
and a designed output of 110 B.H.P. at 1400 r.p.m. 
This engine embodies the ‘‘Omo” combustion 

















FiG. 35--VERTICAL SPINDLE CENTRIFUGAL PuMP— 
TANGYE 


chamber, and, it is claimed, is comparable with the 
petrol engine as regards its speed range and weight. 
The performance of several engines of the ‘“‘ Omo ” 


last. Messrs. Tangyes intend to manufacture this 
new type of high-speed unit in a variety of sizes. 

From the wide range of pumping units shown on 
the stand we have chosen for illustration a vertical, 
electrically driven pump of the marine pattern 
see Fig. 35. It is of a new and compact design, and 
is offered for contracting and other work. The firm 
also displayed a series of pumps of the double-acting, 
electrically driven type, which are designed to deliver 
3 gallons of water per minute at a pressure of 300 Th. 
per square inch to each of two guns for car washing. 
The unit is self-contained with a 2 B.H.P., 1410 r.p.m. 
motor and starter, and, in addition to the above- 
mentioned use, can be utilised for operating the 
Tangye patented hydraulic car lift. The garage 
equipment above referred to also includes a series 
of generator sets for lighting or battery charging, 
and oil engine-driven air compressors, as well as a 
wide range of hydraulic jacks for- motor cars and 
commercial vehicles. . 


STOTHERT AND Pirt, [.1rp. 

In Fig. 36 we illustrate a new design of concrete 
mixer constructed by Stothert and Pitt, Ltd., of 
Bath. It is direct coupled to a 7} B.H.P. Lister 
engine, and fitted with side loader, water tank and 
spring-borne road truck. It will deal with unmixed 
batches of 15} cubic feet and weighs 2} tons. The 
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water tank is of the syphon type, and is provided with 


the mixer drum to within | gill. All the shafts, which 
are running continuously, are supported upon ball 
bearings. 

A concrete mixing and distributing plant was also 
shown on the stand. The mixer itself is the ‘‘ No. 7 
Victoria,” which has been made by the firm for 
some time. It is mounted on a raised truck and 
delivers to a belt conveyor which discharges into a 
counterbalanced swivel chute. The latter will revolve 
through 360 deg. around the head of the conveyor, 
which itself can revolve through approximately 
180 deg. In consequence concrete can be distributed 
within a radius of 25ft. without moving the machine. 
Nor is any support other than that of the main struc- 
ture required. 


THe AvtTomatic TELEPHONE MANUFACTURING 


Company, LTD. 

The need for better and better traffic control, with, 
at the same time, less and less need for the provision 
of a large number of point-duty constables, has 
resulted in an increasing use of light signals. At 
first such signals were manually controlled, as they 
are still at Ludgate Circus ; later they became auto- 
matic, and one of the most interesting applications 
of this type of signal is that which has been so success- 
ful in controlling the traffic in Oxford-street. Im- 
provements are still being made. One of the latest 
devices was exhibited by the Automatic Telephone 
Manufacturing Company, Ltd., of Liverpool. By 
the use of a robustly constructed pressure-operated 
contact pad set flush with the road surface, not less 
than 70ft. back from a road intersection on each 
approaching road, vehicles are enabled to set the 
signals for themselves. In the case of particularly 
busy streets, continuous traffic retains the right of 
way for a certain maximum period before the signals 
are set for the cross street. Where the crossing is 
not so busy, the first arrival gains the right of way. 
In essentials other than that of *‘ detecting ’’ approach- 
ing vehicles, the mechanism for operating the signals 
is much the same as that used where time only affects 
the indication. The contact pad, of course, sets relays 
in motion to give the vehicle passing the pad the right 
of way, always, however, having regard to the require- 
ments of traffic in other directions. The device, it is 
said, is suitable for practically any type of crossing— 
multiple, “‘ V,’’ circus, or ordinary cross. 


Various MAKERS. 
Among a number of other stands containing inter- 
esting things there were shown on that taken by 
Blackstone and Co., Ltd., of Stamford, a high-speed 
heavy fuel oil engine for transport work; a slow- 
speed industrial power plant, comprising the cold- 
starting spring-injection oil engine made by the firm ; 
and a 2 B.H.P. petrol engine, all of which have been 





type was fully described by Dr. 8. J. Davies in an 
article published in Tok ENGIneer of October 16th 


instantaneous adjustment to regulate the delivery to | 


and modernisation of machinery of various types is a 
speciality of John Allen and Sons, Ltd., of Oxford. 
On the firm's stand a steam road roller modernised 
and overhauled was shown to demonstrate the 
economies that can be effected by repairing old 
machines rather than buying new ones. An Allen. 
Parsons trench excavator, petrol engine driven rollers, 
a number of barrows, and various fittings were also 
to be seen. 

Broom and Wade, Ltd., of High Wycombe, were 
exhibiting portable compressors, both petrol engine 
and oil engine driven, stationary compressors, rotary 
compressors, and a large range of air-driven tools. 
Of the latter, one, a back-fill rammer, was of new 
design, and is a recent production. It is stated to 
have a very low air consumption, while delivering 
rapidly a large number of very powerful blows per 
minute. 

Thomas Coleman and Sons, Ltd., of Derby, besides 
many other machines, exhibited a mechanical shovel 
capable of loading a vehicle at the rate of 30 tons 
per hour driven by a Lister petrol engine. The engine. 
through chain and sprocket wheel gearing, drives a 
erank to which the end of a rod carrying a shovel is 
connected. About midway along its length, this rod 
is supported upon a link capable of swinging about a 
| pin. It will be seen that this mechanism provides 
the shovel itself with an action similar to that given 
to it by a labourer throwing material into a vehicle. 
Adjustment for the height of the throw is provided by 
means of a hand wheel raising and lowering the fixed 
pin of the swinging link. 














Institution of Mechanical Engineers. 


Ow Friday evening of last week the sixth report of 
the Marine Oil Engine Trials Committee was pre 
sented at a meeting of the Institution of Mechanical 
| Engineers. The Committee, presided over by 
Engineer Vice-Admiral Sir George G. Goodwin, is a 
joint body composed of representatives of the Inst- 
tution of Mechanical Engineers, the Institution of 
Naval Architects, the Admiralty, and the Institute of 
| Marine Engineers. Its earlier reports, in chrono- 
logical order, dealt with the ** Sycamore ” (Richard- 
| sons-Tosi engines), the ** Dolius *’ (Scott-Still engines), 
| the ‘* Pacific Trader *’ (Doxford engines), the ** British 
Aviator "’ (Palmer-Fullagar engines), and the ‘* Cape 
York *’ (Hawthorn-Werkspoor engines). 

The subject of the sixth report is the twin-screw 
motor vessel *‘ Polyphemus.”’ Like the * Dolius,” 
| this ship was built and engined by Scott’s Shipbuilding 

and Engineering Company, Ltd., of Greenock, for 
the owners, Alfred Holt and Co., Ltd. She is a com 
| bined cargo and passenger ship with a fully loaded 
| displacement of 12,804 tons. With her propelling 
| machinery developing the designed 5500 S.H.P. at 
138 r.p.m., her estimated service speed in the fully 
|loaded condition is 14-75 knots. Her engines are 
| described as being of the ** Polyphemus "’ type. They 
| work on the four-stroke single-acting cycle. Each 
| has six cylinders and each is supercharged on the 
| ** Biichi”’ system by means of centrifugal blowers 
driven directly by exhaust gas turbines at the end of 
| the exhaust manifolds, Fuel admission is effected by 
|air blast from an engine-driven compressor and 
| ignition is obtained by the temperature of compression. 
At the meeting it was revealed that the engines were 
| built to the specification of Mr. Sterry B. Freeman, 
| the owners’ superintendent engineer, and that they 
represented an attempt to get away from continental 
practice and licences. Four ships of the same class 
and with the same design of engines have now been 
at sea for ahout a year. Mr. Freeman was able to 
report that none of them had suffered an involuntary 
stop at sea, and that no expense for renewals or repairs 
had been incurred except in connection with a few of 
the blades in the exhaust gas turbines. 

As on previous occasions, the Committee carried 
out its tests in two sections, tests ashore and tests at 
sea. On shore the port engine was put through an 
extensive series of calibration tests in the builders’ 
erecting shop, and from the data so obtained the 
behaviour of the engines when running in the ship at 
sea was inferred where it could not be directly 
measured. The shore tests were carried out at various 
loads and speeds which were arrived at on the assump- 
tion—a simple approximation to the propeller law 
that the torque of an engine is proportional to the 
square of the speed. The proportional constant was 
calculated from the rated full power of the engine, 
namely, 2750 B.H.P. at 138 r.p.m. For any given 
external load on the engine this law gave a certain 
speed known as the direct calculated speed and 
referred to as speed A. At each load additional tests 
were carried out, namely, a high-speed test at 
12 r.p.m. above the direct calculated speed (speed B), 
and a low-speed test at 12 r.p.m. below the direct 
calculated speed (speed C). The following table gives 
the torque and speed conditions drawn up for the 
shore tests :— 


Taste I. 
Applied external load. Speed, r.p.m. 
Nominal. Torque,lb.-ft. A. B. Cc. 
Full torque 104,700 .. 138 150 126 
} torque.. 78,525 120 132 108 
* «8 52,350 98 110 86 
| io <1, oe 69 81 57 


” 
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previously described in this journal. The overhaul 





It is to be noted that as the governor was set to 
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operate at just over 142 r.p.m. it was not possible to 
run the engine at the 150 r.p.m. indicated for the full- 
torque high-speed test. In carrying out a test the 
attendants were informed what brake load and speed 
would be required, but otherwise no conditions as to 
the running of the engine were laid down. Before 
readings were taken a stabilising period of running 
was allowed to elapse. 

For a detailed description of the engines and of the 


The shore trials were carried out at the end of 
August, 1930, and extended over four days. The sea 
trials occupied three days and were carried out at the 
end of October, 1930. On the first day of the sea 
trials manceuvring and other measurements were 
made. On the second day measured mile runs 
runs Nos. | to 12—and a fuel consumption run at 
service speed—run No. 13—were carried out. On the 
third day the fuel consumption run at full speed 


forth. It will be observed that the torque developed 
by the engines is given under three headings. From 
the shore trials of the port engine a curve was avail- 
able connecting the mechanical efficiency with the 
mean indicated pressure. Hence from the indicator 
diagrams and the observed speed of the engine it was 
possible to calculate the torque developed by the 
engines at sea. As an alternative the torque could 
be calculated by observing the fuel consumption per 




































































































Taste IIl.—-Shore Trials of the Port Engine of T.8S.M.V. * Polyphemus. 
\ A c B 4 ( B \ ( B A Cc 
Test number 12 i3 i! 7 4 6 3 2 1 or) . 5 
Duration, minutes 60 240 60 60 180 60 60 120 60 60 120 60 
Average speed, r.p.m. 142-3 138-4 124-6 131-9 121-2 108-4 110-2 98-0 85-2 81-6 68-6 58-2 
Indicator Cards (Power Cylinders) 
Pressure, Ib. per sq. in. 

At end of compression 635 590 550 510 485 470 445 35 430 420 15 405 

Maximum during firing 745 730 710 640 635 635 590 5 595 15 520 510 

At end of expansion .. 63 54 BO 37 35 35 25 25 25 i4 15 15 
Mean indicated pressure, Ib. per sq. in 

Average 139 131 132 104 102 102 78 77 79 49 49 49 
Indicated horwe-power 3590 3290 2980 2490 2240 2010 1560 1370 1220 730 610 520 

Injection Air Compressor 
Blast air pressure, lb. per sq. in 1170 1150 1100 1080 1050 1000 1000 960 910 800 750 650 
Temperature, deg. Fah. 

After cooler 66 65 68 68 68 70 69 67 65 66 69 68 
Total 1.H.P. of compreasor 156 162 151 139 135 118 130 115 103 91 78 oY 
Weight of atmospheric air induced, |b. per min 30 32 30 28 27 25 26 25 24 21 19 16 

Absorption Dynamometer— 
Brake horse-power . . 3020 2760 2450 1970 1810 1620 1100 osu 850 410 340 290 
Brake mean effective pre: asure, Ib. per aq. in 117 110 ilo 82-4 82-4 82-4 16-2 55-2 5-0 27-6 27-6 07 
Thermal equivalent of B.H.P. for one minute* 128-0 117-0 105-1 83-6 76-8 68-7 46-7 41-5 36-1 17-4 14-4 12-3 
Friction 
Friction horse-power ; o< 414 368 349 381 295 272 330 275 267 ig2 17} 
Friction mean effective pressure, Ib. per aq. im 16-0 14-7 15-5 15-9 13-4 13-8 16-5 15-6 17-3 15-5 16-2 
Thermal equivalent of F.H.P. for one minute* 17-6 15-6 14-8 16-2 12-5 11-5 14-0 11-7 11-3 8-2 7-2 
Mechanical Efficiency 
(B.H.P. 1L.H.P.), per cent 84-2 +9 83-3 79-2 80-8 80-6 70-6 71-5 69-7 55-4 55-8 6-8 
Fuel Quantities and Deductions 
Quantity per hour, Ib 1264 1094 960 755 683 611 437 384 338 198 169 144 
Quantity per minute, Ib. 21-10 18-30 16-00 12-60 11-40 10-20 7-30 6-40 5-64 3-30 2-82 2-40 
Temperature, deg. Fah. 75 71 75 75 82 73 79 75 70 15 16 70 
Weight per B.H.P. per hour, Ib 0-419 0-397 0-387 0-383 0-377 0-377 0-397 0-392 0-398 0-483 0.497 0-496 
Weight per 1.H.P. per hour, Ib 0-35 0-33 0-32 0-30 0-31 0-30 0-28 0-28 0.28 0-27 0-28 0-28 
Heat carried in fuel per minute* 411 357 312 246 222 199 142 125 110 64-4 55-0 46-8 
Therma! efficiency, B.H.P. basis 0-312 0-328 0-337 0-339 0-346 0-345 0-328 0-332 0-327 0-270 0-262 0-263 
Thermal efficiency, 1.H.P. basis 0-37 0-39 0-41 0-43 0-43 0-43 0-47 0-47 0-47 0-49 0-47 0.47 
Cooling Water Circuit 
Preasure of supply, Ib. per sq. in 12 11 10 10 10 9 9 10 10 7) y iM) 
Quantity, lb. per minute 1253 1012 930 827 788 710 613 644 800 482 606 725 
Heat * rejected through 

Air compressor, &c. 6-26 6-07 6-50 6-20 6-29 5 40 6-01 5-16 5-44 4-34 3-94 2-90 

Oil cooler .. ; 17-55 13-17 11-17 12-40 10-23 4-54 6-75 2-06 2-41 0-91 

Jackets, &c. 56-10 46-20 42-10 32-45 32-50 28-20 22-65 20-90 20-60 10-83 12-94 9-33 

Cooling Oil to Pistons 
Pressure of supply, lb. per sq. in 13 12 12 13 13 12 12 11 1! 13 11 10 
Quantity, lb. per minute 940 930 980 1010 1070 1080 1090 1040 1230 1400 1530 1420 
*Heat rejected through pistons 13-60 11-40 10-60 8-40 8-40 7 60 6-02 4-83 4-84 3-24 2-46 1-58 
Lubricating Oil (Main eninge 
Pressure of supply, Ib. per sq. 15 i4 i4 15 15 14 15 14 i4 16 15 i4 
Quantity, Ib. per minute 731 742 746 787 818 778 sil 769 912 870 
*Heat rejected through bearings 6-13 8-50 10-80 10-30 14-20 14-30 15-50 16-30 21-20 19-70 
} Scavenge Air Blower 
i Speed of rotor, r.p.m. . ; os 4730 4220 2920 2490 2040 1830 1620 1220 1150 930 
3 Pressure in air main, inches of mercury 13.33 10.29 4-32 3-19 1-99 1-87 0-62 0-54 0-31 
| Discharge of atmospheric air, |b. per min 710 662 474 419 365 337 252 225 194 
i Horse-power expended on air by impellers 240 170 60 40 20 15 5 3 ’ 
Observations at Exhaust Side of Engine 
Thermometer reading, deg. F., at exit from cylinders 
By thermometer, average . 837 772 733 678 650 615 536 504 466 340 323 310 
| Temperatures, deg. Fah., at entry ‘to turbine nozzles 
: ns Cyl. Nos. 1, 2,3 946 885 834 713 700 613 540 SOG 456 356 376 208 

By thermometer, 4 O+1. Nos. 4, 5,6 999 928 721 705 621 534 498 455 356 373 209 
Temperatures, deg. Fah., at exit from turbine 

By thermometer 877 828 792 676 664 190 513 481 439 347 362 293 
Pressures, inches “ me reury, in manifolds 

From Cyl. Nos. 1,2,3  . 9-83 7-63 5-84 4-62 3-72 2-86 2-07 1-65 0-89 0-75 0-53 

From Cyl. Nos. : , 6 10-32 8-06 6-01 4-68 3-65 2-72 2-01 1-57 0-80 0-68 0-48 
Pressure at exit from ra PE inches of water 0-74 0-59 0-83 0-32 0-50 0-76 0-26 0-26 0-01 0-46 0-27 
*Heat drop through nozzles and turbine rotor 17-11 11-61 8-87 5-74 4-54 3-10 1-81 1-67 0-62 0-30 0-21 

Equivalent horse-power of above 403 27 209 135 107 73 43 39 15 7 5 
*Heat carried away in exhaust gases le ~aving turbine 157-85 137-53 111-08 84-87 74-90 57-92 42-84 36-45 15-96 15-63 10-87 

* In units of 1000 B.Th.U. per minute. 
ship's auxiliary machinery, and for particulars of the run No. 14—was conducted. During the measured minute and by reference back to the fuel consumption- 
testing equipment and the manner in which it was mile and fuel consumption runs the vessel had B.H.P. curve obtained during the land trials. The 
employed reference should be made to the original draught of 15ft. 3in. forward and 18ft. Sin. aft, corre- third set of torque values given in Table IV. was 
report. Concerning the testing equipment, it will be | sponding to a total displacement of 7680 tons accord- obtained directly by means of a “ Ford” torsion- 


sufficient to remark that the dynamometer used for 
measuring the brake horse-power was a hydraulic 
absorption brake made by Heenan and Froude, Ltd. 
The indicated horse-power was measured by means of 
Maihak external spring oil engine indicators driven 
in the case of the power cylinders through steel tapes 
from cams on the main cam shaft, and in the case of the 
injection air compressor by rocker and link mechanism 
from the air compressor crosshead. 

Passing to the results obtained, we summarise in 
Table Il. the very full data collected by the Com- 


ing to the builders’ figures. In the fully loaded con- meter mounted on each shaft at the forward end of the 
dition the ship’s draught is 26ft. 6jin. forward and | tunnels. These direct readings of the torque should 
aft, corresponding to a total displacement of 12,804 | be less than the calculated values by a small amount 
tons. The trials, it will therefore be seen, were con- | representing losses in the thrust blocks and shaft 
ducted with the vessel lightly loaded. During runs | bearings. ‘ 


Taste IIIl.—Thermal Balance Sheets (all Quantities in Units of 1000 B.Th.U. per minute). 


A A c B A c ie er c B A c 
Test number 12 13 ll 7 4 | 6 3 2 l W ‘ 


mittee during the shore trials. In Table III. the | To heat in fuel 411-0 [357-0 312-0 [246-0 222-0 [199-0 [142-0 (125-0 110-0 ] 64-4 55-0 | 46-8 

thermal balance sheets of all the tests are ~sented, By thermal equivalent ‘of | 

The tabl panne i to exhibit the " in de rend Brake horee-power /128-0 [117-0 (105-1 |] 83-6 | 76-8 | 68-7 [46-7 | 41-5 36-1 J 17-4 14-4 | 12-3 
| © tables are arranged to exhibit the tests in descend- Aircompressor horse-power 6-62 6-87 6-40 5-90 5-73 | 5-01 5-52 a8 4.37 3.06 3.31 *.80 


ing order of brake horse-power. The omitted test By heat rejected through 

















No. 10 is the full-torque high-speed test, which had to Jackets and heads 56-10] 46-20 42-10 | 32°45 | 32-50 | 28-20] 22-65 | 20-90 20-60] 10-83 12-94 9-33 
‘. : : To 15 Pistons. -+| 13-60] 11-40 10-60] 8-40 8-40) 7-60] 6-02) 4:83 4-84] 3-24 246 1:58 

be left out for the reason already stated. Test No. 12 | 5, neat drop through turbine} 17-11] 11-61 | 8-87] 5-74, 4-54| 3-10] 1-81) 1-67 0-62, 0:30 0-21 

was an additional test, which was carried out on the | By heat carried away in ex- 

engine when it was developing power in excess of its, haust gases. 157-85 [137-53 111-08 | 84-87 | 74-90 | 57-92 | 42-84 | 36-45 15-96 15-63 10-87 

rating. As there was some criticism of the manner By radiation, &c. 31-72] 26-39 27-85 | 25-04 19-13 28-47 16:46 14-77 12-49 5-96 10-01 

in which the thermal balance sheets, Table III., were 411-0 [357-0 312-0 [246-0 (222-0 190 © [142-0 125-0 110-0 | 64-4 50 | «46-8 

presented, it may perhaps be explained that the quan- 

tities shown as radiation, &c., were obtained by 

subtracting the total of the quantities of heat 

accounted for from the thermal input to the engine. | Nos. 1 to 13 the sea and wind were negligible. During The thrust blocks are of the Michell pattern, but 


In this connection it may be noted that the thermal 
balances do not contain any entries for the thermal 
equivalent of the horse-power expended against 
friction. It is argued that the principal amount of 
heat generated against friction, namely, that pro- 
duced by the rings moving against the cylinder walls, 
is dissipated into the jacket and piston cooling circuits 
and is therefore included, although indeterminately, 
under these amounts. 


the first half of run No. 14 the wind was very light 
and the sea smooth, but over the last 1} hours the 
wind was nearly ahead with a velocity relatively to 
the ship of 29 knots. The ship’s speed during runs 
Nos. 13 and 14 was measured by means of a Walker 
log, which was calibrated while the measured mile 
runs Nos. 1 to 12 were being carried out. 

In Table IV. the results obtained during the 
measured mile and fuel consumption runs are set 


that on the port shaft was alone adapted for measuring 
the propeller thrust. Records of the thrust of the port 
propeller were made during the measured mile and 
fuel consumption runs. Following the sea trials a 
model of the ship was tested in the “* Alfred Yarrow ”’ 
Tank at Teddington, the draught of the model being 
arranged to correspond with that of the ship during 
the sea trials. The model was without bossings or 
|other appendages. The effective horse-power was 
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calculated from the model results, and to it the usual 
allowance of 10 per cent. was added to cover bossings, 
rudder, bilge keels and air resistance. With a further 
addition of 3 per cent. to cover the losses in the shaft 
bearings, &c., the torque corresponding to a given 
engine speed can be calculated from the effective 
horse-power. In a similar manner the thrust can be 
calculated from the model results. In Table V. the 


measured and calculated thrusts and torque are | 


grouped together. 
In addition to the tests of which the results are 





from the trailing propeller to the port engine of a 
torque of 16,400 lb.-ft., corresponding to a horse- 
power of 195. During this test a helm of 10 deg. to 
12 deg. was used on the ship. 

While certain of the tests ashore were being con- 
ducted and during the sea trials records of the tor- 
sional oscillation of the crank.shaft were obtained by 
|means of a Geiger torsiograph. In an appendix to 
the Committee’s report will be found an analysis of 
| these records carried out by Mr. James Brown, 
Professor Mellanby and Mr. J. F. Shannon. Using 





The report was presented by Sir George Goodwin, 
who in the course of his general remarks called atten- 
tion to the fact that the ‘‘ Polyphemus”’ was the 
first vessel tested by the Committee which was fitted 
with supercharged engines. He pointed out that 
following its usual custom the Committee presented 
the results of the trials without commenting upon 
them or comparing them with the figures obtained 
during earlier trials. 

Mr. 8S. B. Freeman remarked that if the engines of 
the “‘ Polyphemus *’ were to be redesigned they would 


Taste I[V.—Sea Trials of T.S.M.V. “*Polyphemus.” 
Nominal r.p.m. of engines 138 120 98 69 138 120 
Wind, velocity and direction Southerly, ail to 6 knots nil nil nil 
Runnumber 2... .. 5 . =. = x l 2 3 4 9 10 1 12 \4 13 
a.m. a.m. | a.m. p.m. a.m. a.m. a.m. a.m. p-m. p.m. p-m. p-m. 
Time of day 11.8 11.29 | 11.49 12.8 9.49 10.8 10.25 10.48 12.27 12.48 1.11 1.33 10.0-2.0 1.50—4.50 
Direction of run .. South North South North South North South North South North South North 
Ship's speed, knots 15-25 14-68 15-41 14-72 13-49 12-94 13-57 13-02 11-50 10-91 8-39 7°76 about 15 13-42 
Mean of means or mean for runs, 
knots 15-01 13-25 11-21 8-08 about 15 13-42 
P 8 > 8 4 8 P 8 P S P Ss P Ss P 8 P 8 P| 8 P 8 P Ss P 8 P S 
Engine speed, r.p-m. .J137 -5 139-3137 5 138-8139 3139-5 139-3 138- 7118-5 119-8 120-5121-3 120-8 121-7 121-7, 122-395-¢€ 99-299-4 99-0171 2:71 -0 69-868 - 49137 -5 137-9120-4 121-8 
Mean inc dicated pressure, Ib. per 
7+ in., average - $107 116 110 LIT (112 11S LA 115 88 93 o4 97 96 96 90 97 (66 70 (71 |72 M8 52 53 50 fill 116 vo 96 
Port engine ' 
Indicated horse-power . 2,670 2,740 2,840 2,880 1,890 2,050 2,100 1,990 1,150 1,280 620 670 2,770 1,960 
Mechanical efficiency, per cent 80-0 80-5 81-0 81-5 74-5 76-5 77-5 75-5 64-0 67-0 54-0 57-0 81-0 75-0 
Brake "’ horse-power 2,140 2,210 2,300 2,350 1,410 1,570 1,630 1,500 740 870 330 380 2,240 1,470 
Corresponding torque, Ib. -ft. $1, 700 84,300 86,800 88,600 62,500 68,400 71,000 64,800 40,600 46,000 24.400 28,600 85,600 64,000 
Torque, mean of means or mean 
forruns .. -. a ae ee 85,450 68,200 43,300 26,500 85,600 64,000 
Starboard engine— 
Indicated horse-power 2,930 2,940 2,920 2,890 2,020 2,140 2,120 2,150 1,260 1,290 670 620 2,900 2,110 
Mechanic val effici siency, per cent 82-0 82-0 81-5 81-5 76-5 77-5 77-5 77-5 66-5 67-5 56-5 55-0 82-0 rst 0 
Brake '’ horse-power 2,400 2,410 2,380 2,360 1,545 1,660 1,640 1,670 840 870 380 340 2,380 1,620 
Corresponding torque, lb.-ft. 90,400 91,300 89,600 89,400 67,800 71,900 70,800 71,600 44,500 46,200 28,100 26,100 91,000 70,000 
Torque, mean of means or mea 
for runs 90,300 70,900 45,350 27,100 91,000 70,000 
Total “fuel per hour to main 
engines, Ib. 1,734 1,728 1,749 1,761 1,125 1,183 1,158 1,181 637 673 326 329 1,740 1,177 
Port engine— > 
Fuel per minute (estimated), lb 13-78 13-90 14-37 14-65 9-07 9-65 9-61 9-46 5-06 5-58 2-62 2-85 14-20 9-44 
Torque, lb.-ft. . ‘ on oq 82,500 83,200 84,800 86,400 63,800 67,200 66,600 65,200 39,600 43,400 22,900 26,400 84,800 65,400 
Torque, mean of means or mean! 
for runs on 84,100 66,300 41,500 24,650 84,800 65,400 
: os a e- ? " : 5 lina F 4 : , 
Starboard engine— 
Fuel per minute (estimated), Ib 15-12 14-90 14-78 14-70 9-69 10-07 9-69 10-22 5-56 5-64 2-82 > - 64 14-80 10-17 
Torque, lb.-ft. .. ‘ ..| 88,500 88,200 86,900 86,700 67,500 69,200 66,500 69,500 43,400 44,000 25,900 24,600 88,300 69,500 
Torque, mean of means or mean 
for runs 87,560 68,000 43,700 25,250 88,300 69,500 
Torsionmeter observations, 
torque, lb.-ft. 
Mean of means or mean for runs] 
Port engine 81,200 60,550 38,100 19,750 60,400 81,500 
Starboard engine 79,800 60,300 38,500 16,050 60,900 81,400 





manceuvring and starting air con- 
sumption trials, a slow-speed test and a trailing test 
were carried out. During the starting air consumption 
trials one reservoir alone was in use. The initial air 
pressure in it was 455 lb. per square inch. Without 
recharging the reservoir it was found possible to start 
one of the engines sixty-five times alternately ahead 
and astern. At the sixty-sixth attempt the reservoir 
pressure had fallen to 115 lb. and the engine refused 
to start. The average volume of free air used per 


given in Table IV.., 


\ 


TABLE 


Kuns numbers. 
Mean speed (V), knots 


port 

starboard 

Thrust (T), pounds 

Steady variation of f thrust from mean value . ‘per cent. 


Mean r.p.m. (N) 





Indicated bonne: »ower (total) .. 

E.H.P. (naked), from tests of model 

E.H.P./1.H.P. (total). . 

Shaft horse-power (total) .. 

Torque, lb.-ft. by 

oa J port shaft 

(4) Torsionmeter 4 starboard shaft 

(6) Model E.H.P. plus 10 per cent. 
coefficient and r.p.m. for runs . . 

port engine oe 

starboard engine .. 


using model propulsive 


(c) Fuel consumption 
; port engine 
starboard engine, 


(d) Indicator cards and mechanical efficiency 
Total thrust estimated from that measured on port shaft, Ib. 
Thrust from E.H.P. plus 10 per cent. with allowance for model 

augment of resistance, Ib. .. .. . a e, oe “ee « 


start was 249 cubic feet. During the slow-speed test 
it was found possible to run the engines at from 
28-4 to 33-7 r.p.m., corresponding to a ship’s speed of 
about 3-5 knots. The trailing test was carried out 
for the purpose of determining the torque and horse- 
power required to rotate the port engine against its 
internal resistance. For this purpose the starboard | 
engine was run at about 120 r.p.m. and the fuel supply 
to the port engine was shut off. The port engine 
slowed down to a steady speed of about 62 r.p.m. At 
that speed the torsionmeter indicated the transmission 


Deductions from Thrust and Torsionmeter Observati 











Carter’s formula for the crank shaft flexibility, the 
actual crank shaft was for the purposes of the investi- 
gation replaced by an equivalent shaft having a 
uniform diameter of 16}in. throughout. The natural 
frequencies of the system for the shore trial conditions 
were calculated to be 947 vibrations per minute with 
a one-node vibration and 1560 with a two-node 
vibration. The actual records revealed a one-node 
vibration of a frequency of 922-936 vibrations per 
minute when the engine was run at 123-125 r.p.m. 


Observations of Thrust were Made on the Port Shaft-Only. 


Ons, 





5-8. 1-4. 9 and 10. ll and 12. 
13-25 11-21 8-08 
120-4 97-5 70-5 
121-3 99-1 69-7 
27,360 17,560 9,590 
11-8 -9-3 + 20-2 
4,110 2,490 1,290 
1,570 920 340 
0-382 0-369 0-263 
2,783 1,433 478 
81,200 60,550 38,100 19,750 
79,800 60,300 38,500 16,050 
165,500 121,810 81,500 43,000 
84,100 66,300 41,500 24,700 
87,600 68,000 43,700 25,300 
85,500 68,200 43,200 25,300 
90,300 70,900 45,400 27,100 
72,700 *| = 54,840 35,560 16,790 
65,500 | 48,000 31,300 15,600 














probably be modified in the direction of fitting them 
for airless injection. A chain drive, too, would perhaps 
be used to operate the cam shaft in place of the 
coupling-rod system that had been adopted. The 
size of the silencer might be reduced, for it was hardly 
necessary to occupy a considerable amount of space 
with a device which only came into full action when 
the exhaust turbines were not working. Economy of 
space might also be achieved by reducing the size 
of the starting air reservoirs, for it was scarcely 
essential to provide sufficient capacity to give sixty 
five starts without pumping up the pressure. The 
design as it stood was, however, satisfactory and 
successful, and such modifications as suggested them- 
selves were in the direction primarily of decreasing 
the space occupied by the engines. There was an 
insistent demand from shipowners for a reduction in 
the space occupied by the propelling machinery, and 
it seemed to him that in the near future that demand 
would result in the extensive development and use of 
the two-stroke cycle double-acting type of engine. 

Mr. James Brown, of Messrs. Scotts, described some 
of the features of the ship and engines not mentioned 
in the report. Dealing with the supercharging equip- 
ment, he stated that the nearer the blower was placed 
to the engine, the better would be its performance 
It had been found that the port blower always ran 
faster than the starboard blower. The cause hacl 
been traced to a difference in the length of the exhaust 
pipes on the two engines. He pointed out that the 
horse-power figure obtained from the trailing test 
agreed very well with other data in the report, and 
that as a consequence it could be claimed that the 
recorded mechanical efficiencies were probably very 
accurate. 

Professor A. L. Mellanby dealt with the torsional 


| oscillation investigation presented in the appendix. 


The error between the observed and calculated fre- | 
quencies was therefore 2 per cent. For the conditions 
of the sea trials the calculated natural frequencies of | 
the system were 164 vibrations per minute for a one- | 
node vibration and 988 vibrations per minute for a | 
two-node vibration. The torsiograph revealed a one- 
node vibration of a frequency of 168 and a two-| 
node vibration of a frequency of 975-990. It is stated | 
that neither during the shore or sea trials was there 
any vibration of the engine or engine-room at the | 
critical speeds. 





The old-time marine engineer accustomed to slow 
| triple-expansion steam engines never dreamed, he 
said, of torsional oscillation, although it was just 
possible that some of the mysterious crank shaft 
failures which occasionally perplexed him were caused 
| by it. In internal combustion engines, however, 
the conditions were greatly different. Rupture was 
practically certain if the running speed happened to 
be in consonance with one or other of the critical 
speeds. Carter’s formula for determining the uniform 
shaft equivalent to a crank shaft appeared in the light 
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of the results detailed in the appendix to give a close 
upproximation to the truth. He urged the necessity 
for investigating all critical speeds, whether of minor 
or major order. The minor orders, he contended, 
could not be neglected with safety. 

Mr. G. 8. Baker, Superintendent of the ‘ William 
Froude ’’ Laboratory, remarked that at all speeds 
from 14 to 140 r.p.m. there was no vibration on the 
ship of an uncomfortable degree. From the naval 
architect’s point of view, the question of the engine 
speed was very important. It was, in fact, one of the 
main reasons for the setting up of the Committee. 
The ‘* Polyphemus ”’ engine was a high-speed engine. 
The question therefore arose whether the advantages 
attending the use of a high-speed engine had been lost 
by running the propeller at an inefficiently high speed. 
The trial results showed that in the ‘‘ Polyphemus ” 
nothing had been lost at the propeller in that way. 


As was usual, the thrust meter, torsionmeter, and | 


model test results did not agree among themselves. 


In particular, the model test figures disagreed with | 


the directly observed figures derived from the thrust 
and torsionmeter readings. To account for the dis- 
crepancies, he suggested that the starboard torsion- 
meter was reading low and that it should have about 
1500 lb.-ft. added to its zero. There was also a dis- 
crepancy between the tank results and the torque, 
as deduced from the indicated horse-power, mecha- 
nical efficiency, and speed. He suggested that the 
indicator results were untrustworthy. An indicator, 
he contended, told the engineer how his engine was 
firing, but it was not to be completely depended upon 
as a means of showing the power being developed. 
Mr. C. W. J. Taffs, secretary of the Committee, 
having said a few words in explanation of the manner 
in which the torque was calculated from the engine 


data, Mr. 8. F. Dorey, of Lloyd’s, discussed the ques- | 


tion of torsional oscillation in crank shafts. The 
appendix to the report, he said, was very valuable. 
The fracture of crank shafts in internal combustion 
engines was by no means uncommon, but for the 
present his Society believed in leaving the subject 
of torsional oscillation to be dealt with by the engine 
builders. The method employed in the appendix 
for studying the problem was, he felt assured, sound. 
He argued that unless calculations such as those 
given in the appendix were undertaken, a ship could 
not be claimed to be seaworthy. 

Mr. W. A. Tookey expressed his faith in the ability 
of the figures given in the Committee's sixth report to 
stand analysis. In the case of the fifth report, the 
indicator diagrams had been severely criticised, but 
in the “* Polyphemus ”’ trials, both ashore and at sea, 
all precautions had been taken to secure accurate 
results. In addition, the shore trial results had been 
compared with the results of tests made by Professor 
C. J. Hawkes, and agreement had been found at every 
point. He (Mr. Tookey) had recently tested a similar 
design of engine of the airless injection type, and 
when he compared the Committee’s results with his 
own on a mixture strength basis, he found equally 
good agreement. That fact might perhaps be en- 
couraging to Mr. Freeman if he wished to adopt 
airless injection. Regarding torsional oscillation, he 
recalled an instance in which a fly-wheel of reduced 


weight had been fitted to an engine because of syn- | 


chronism between its running speed and the critical 
speed of its crank shaft. 
an alteration in the firing order of the cylinders would 
have secured the same result. 

Engineer Lieut.-Commander H. 8. Humphreys, 
although a member of the Committee, criticised the 
omission in the description of the ship's auxiliary 
equipment of reference to the installation of fuel and 
lubricating oil separators. It would be unfortunate, 
he argued, if the omission led any young sea-going 
engineers to underrate in any way the very great 
importance of such separators. It should be noted 
that the calorific values of the fuel given in the 
report were the gross values. He had known of cases 
in which a failure to make it clear whether gross or 
net values were being referred to, had involved much 
trouble and expense. It was a little surprising that 
“draw” or “ phase ’’ cards had not been taken to 
supplement the normal indicator cards. They would 
have been found very enlightening. Facilities for 
taking such cards should be fitted as a feature of the 
engine. By studying them in conjunction with the 
normal cards, sea-going engineers could learn much 
about the manner in which their engines were behav- 
ing. Some of them could tell with their aid whether 
any, and, if so, exactly which, of the piston rings were 
cracked. 

Eng.-Commander Tostevin criticised the manner 
in which the thermal balance sheets for the shore 
trials—-Table III. above—had heen presented. It 
was, he argued, unsatisfactory to place under 
“radiation, &c.,”’ all the unaccounted quantities 
of heat. The quantities under that heading, he 
pointed out, were more than twice as great as the 
quantities entered under the heading of ‘heat 
rejected through pistons.’’ Actually, the radiation 
losses by themselves were not at all great. 

Mr. Hodgson described the manometer supplied 
by his firm—George Kent, Ltd.—for measuring 
the air supply to the engines. 

Wing Commander Cave Brown Cave told the 
meeting that Carter’s formula had been deduced 
to predict the torsional period of aircraft engine 


Had it only been known, | 


equally useful to marine engineers if they used the 
Farnborough indicator on their engines. In aircraft 
engines the solution to the problem of securing 
efficiency had proved to be the use of gearing between 
the engine and the propeller. A similar solution 
might be applicable in the case of marine oil engines. 
The use of gearing with such engines would, he 
predicted, be found to produce a remarkable saving 
in space and weight. 

Mr. A. E. L. Chorlton, M.P., remarked that he 
found the appendix most interesting. Torsional 
vibration was one of the greatest difficulties facing 
the development of the internal combustion engine. 
The information given in the appendix would, by 
itself, provide food for a lengthy and useful discussion. 
Dealing with the question of reduction gearing for 
marine oil engines, he said that the German battleship 
“Deutschland”? had geared internal combustion 
propelling engines. The engines ran at 450 r.p.m. 
|}and the reduction ratio of the gearing was 4 to 1. 
The weight of the machinery was about 20 lb. per 
S.H.P. The “ Polyphemus” engine undoubtedly 
showed a good performance, but he was not quite 
certain that its high output for its weight was to be 
ascribed wholly to the adoption of a supercharging 
system. He would like to know how much was to 
be ascribed to the superchargers and how much to 
improvements in the scavenging system. 

The President, Lieut.-Colonel E. Kitson Clark, 
remarked that the engines of the “‘ Polyphemus ”’ 
showed a fuel consumption of 0-397 lb. per B.H.P. 
|}hour. In the case of the “‘Cape York ”’ the figure 
|was 0-422l1b., and in the case of the “ Dolius,” 
| 0-353 Ib. Those figures, he said, seemed to raise the 
| question whether there was any advantage in using 
a supercharger in place of recovering waste heat 
by the generation of steam, as in the Scott-Still 
engines. 

Mr. Sterry B. Freeman, replying to the discussion, 
dealt at once with the President’s point. The 

** Doliys,”’ he said, was still doing good work and was 
| still showing a fuel consumption of from 0-36 Ib. 
|to 0-371b. per B.H.P. hour. No real difficulty 
| had been encountered in the running of her engines. 
But they cost more to build and repair than ordinary 
engines. A 20 per cent. saving in her fuel bill would 
| represent £1000 a year. When that saving was 
| capitalised it was not sufficient to meet the extra 
costs of the engine. On the subject of torsional 
oscillation he recalled that in the days before it was 
as well understood as it now was, he had seen a shaft 
| replaced by one 5in. larger in diameter in an effort 
to avoid it. In another instance the tail shaft broke 
|regularly every fourteen months to everyone’s 
mystification. He agreed with the remarks made by 
| Lieut.-Commander Humphreys concerning the import- 
|} ance of separators for the fuel and lubricating oil. 
Facilities for taking draw cards were now, he added, 
commonly provided. Replying to Wing Commander 
Cave Brown Cave, he said that during the trial over 
600 indicator cards had been taken, often at the rate 
of one every half-minute. He expressed some doubt 
whether the Farnborough indicator could work at 
that rate. On the question of speed reduction gearing, 
he said that it might become general in time, but that 
before electrical transmission would show to any 
advantage, the engine speed would have to be raised to 
Concluding, he remarked that no 
| engineer who had gone to sea in a motorship would 
| ever prefer to serve again on a steamer. In a motor 
vessel there was always something to occupy one’s 
| mind. 

















| 750 r.p.m. or over. 


During the course of the evening the President 
announced that the Council had that day elected 
Mr. J. W. Hartley to membership of the Institution. 
Mr. Hartley, he said, was eighty-six years of age. 
His father at one time had paid wages to George 
Stephenson, the Institution’s first President. The 
President also announced that the Council had 
elected Sir John Dewrance an honorary life member. 
Colonel Kitson Clark did not add, as he might have 
done, that Sir John’s father, like Mr. Hartley’s, was 
closely associated with George Stephenson. Mr. 
Dewrance, senior, was engaged on the erection of 
the ‘ Rocket,’ assisted at its trials at Edgehill, 
and afterwards became locomotive superintendent 
of the Liverpool and Manchester Railway. He died 
in 1861. 








The Steel Structures Research 
Committee. 


THE body known as the Steel Structures Research 
Committee consists of representatives of the British 
Steelwork Association and of the Institution of 
Civil Engineers, together with special nominees of 
the Department of Scientific and Industrial Research. 
It was appointed for a period of five years in August, 
1929. While it operates under the management 
of the Department, it is financed to a considerable 
extent—£2000 per year—by the Steelwork Associa- 
tion. Its chairman is Sir Clement Hindley. 

The Committee’s terms of reference were set 
forth under two headings. In the first place it was 
to review present methods and regulations for the 
design of steel structures. Secondly, it was to investi- 





crank shafts. He suggested that it would prove 





gate the application of the modern theory of structures 





to the design of steel structures and to make recom- 
mendations for the translation to practice of such 
of the results of that theory as would appear to 
promote increased efficiency and economy in design. 
In both cases the term “‘ steel structures *’ was meant 
to include bridges. 

For some time before the Committee was appointed 
it had been generally felt that full advantage was 
not being taken of the qualities which steel possesses 
as a material for building construction. In building 
codes and authorised practice, rules persisted which 
did not take into account recent advances in the 
technique of steelwork. Further, it appeared that 
practice was based on data and assumptions which 
investigation in the light of modern structural theory 
would show to be unnecessarily restrictive. More 
refined methods of stress calculation, it was argued, 
would give a more exact knowledge of the strains 
in a given structure and would lead to the adoption 
of a precise factor of safety and a consequent higher 
standard of design. The outcome, it was held, would 
be a more efficient, economic and extensive use of 
steel. In brief, the Committee was appointed because 
it was widely felt that both the regulations and the 
practical rules governing the design and erection of 
steel structures were out of date. 

The programme before the Committee is a wide 
one, and it is scarcely possible that within the five 
years covered by the terms of its appointment it 
will be able to deal with all the problems which fall 
within its field. It has, however, made an excellent 
start, and this week its first report has been published 
—price 5s. net—by His Majesty’s Stationery Office. 
From that report we learn that it has set up seven 
panels. Briefly put, the first panel is studying external 
loads on buildings. The second panel is estimating 
and measuring the strains and movements occurring 
in a number of typical existing buildings. Stress 
analysis has been allotted to the third panel, while 
the fourth is dealing with the strength and testing 
of materials. The fifth panel is considering struts 
and is reviewing world-wide practice and formule. 
The sixth, with the financial assistance of certain 
firms, is making a general study of welding in its 
relationship to the design and erection of steel 
structures. The seventh panel will deal with vibrations 
in structures when that problem arises for considera- 
tion. In addition to collecting and considering 
information concerning current regulations and 
practice, the Committee is undertaking short-term 
experimental work and long-term research work of 
a far-reaching range. For various reasons it is giving 
earlier attention to the use of steel in buildings than 
to its use in bridges. 

The Committee's first report a voluminous 
and, in the main, highly technical document. The 
bulk of it is occupied by the reports of the various 
panels on the progress of the work entrusted to them. 
It is impossible in the space at our disposal adequately 
tésummarise the contents of the report, but the 
general direction in which the Committee is working 
can be indicated. The subject is being attacked 
from the point of view of four conceptions, which are 
the basis of existing methods of design for steel- 
framed buildings. These conceptions are: First, 
that the floors carry a definite and known load ; 
secondly, that the structure consists of horizontal 
beams and vertical columns to which the beams 
are attached; thirdly, that the beams transmit 
their loads at an assumed excentricity to the centre 
lines of the columns, and fourthly, that the building 
is subjected to wind pressure on the vertical faces. 
These conceptions are being critically examined and 
tested in the light of modern theory. For example, 
it is known that the floor loads specified in certain 
building regulations are greatly in excess of the actual 
loads resting on the floors. A survey of several office 
buildings in London has been made for the purpose 
of compiling data on the subject. The second and 
third basic conceptions of existing practice are 
closely interconnected. The steel framework of « 
building is not a pin-jointed structure, but the 
degree of fixity which should be assumed is unknown. 
Empiricism also enters into the degree of excentricity 
of loading which should be used by the designer. 
An effort is being made to introduce improved methods 
of analysis which will remove the uncertainty at 
present existing on these two vital points. With 
regard to wind pressure, it is argued that it is illogical 
to assume, as is done at present, that the steel frame 
is pin-jointed at certain stages of the design and that 
it is rigid for the purpose of withstanding wind 
pressure. 

The report concludes with a section entitled 
‘“* Recommendations for a Code of Practice for the 
Use of Structural Steel in Building.” It may, 
perhaps, appear to some that the Committee, with 
admittedly much of its work still to do, should, at 
this stage, formulate a code of regulations governing 
the general use of steel in building operations, for 
with the evolving of such a code of an agreed and 
enlightened type the Committee might perhaps 
be said to have completed its work. There is evidence 
that the proposed code has not received universal 
approval by all the members of the Committee. For 
example, it is recorded that the representative of 
the London County Council felt unable to vote in 
favour of a number of the clauses. It does not appear 
with certainty that the code is advanced at this 
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stage merely that it may form the basis of discussion 
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or the foundation for a final code. It is true that a 
remark is made to the effect that the recommenda- 
tions may require amendment some time hence 
when one or two items of construction have received 
the extended consideration which they require, and 
more particularly when results accrue from the 
researches now being conducted by the Committee. 
On the other hand, we are told that the reeommenda- 
tions are founded on all available knowledge and 
experience, and that they have already been forwarded 
to the Ministry of Health in order that reference 
may be made to them in the Model By-laws issued 
by the Ministry. In addition, it is stated that the 
British Engineering Standards Association has been 
invited to consider the expeditious issue of a British 
Standard Specification based on the Committee’s 
recommendations. The Committee has set about its 


extensive task with praiseworthy energy and 
thoroughness. It will be a matter for regret if it 


weakens the undoubtedly strong case for reform by 
exhibiting undue haste to establish a reformed code of 
regulations. 








Letters to the Editor. 
(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





ROLL HEATING. 


Srr,—-An article on Roll Heating contributed to THE 
ENGINEER of October 30th deals with the question of the 
advantages of preheating chilled cast iron rolls for sheet and 
tin-plate mills and points out the savings to be expected 
from preheating, apart from any question of roll breakage. 
The position is very clearly stated as far as the first shift 
output is concerned, but as regards the reduction of roll 
breakage the writer points out that systematic preheating 
has in many cases only been recently adopted, and that 
insufficient experience is available. He also states that 
in cases where the preheating process has been used long 
enough to form an opinion, roll preheating has no bearing 
whatever on roll breakages. This bears out the writer's 
experience until the advent of preheating rolls by electric 
induction. Apart from this method, the usual procedure 
is to apply a high temperature source of heat, such as a 
gas or oil flame, to the chilled skin of the roll, instead of 
using the induction method of gradually generating heat 
inside the mass of metal in order to avoid these steep tem- 
perature gradients which lead to fracture. In this con- 
nection, the record of roll breakages at works with which 
the writer is associated will be interesting. Induction 
heaters were installed on eight mills, and have been in 
regular use now, for two years. These mills are alongside 
twenty-two identical mills, which are not preheated, and 
all the mills are on the same production, working under 
the same conditions and supervision. The roll breakage 
records show that only one-half the number of rolls per 
mill have been broken on the mills preheated with induction 
heaters during these two years, and the former preponder- 
ance of *‘ beginning of week *’ breakages has disappeared. 
As it may justly be assumed that breakages due to defects 
and carelessness are fairly evenly distributed over this long 
period, the result is striking. 

For a period of some months preheating with oil flames 
was tried, on the score of cheapness in first cost, but was 
abandoned, as it had no effect on reducing roll breakage, 
and was too dependent on the skill and conscientiousness of 
the operator for results. 

As a result of this experience more induction heaters are 
being installed. 

At another of the associated works, preheating with oil 
and gas has been in use for some years, and their records 
bear out the statement that preheating by this method hag 
little effect on reducing roll breakage. 

K. YouNnGHUSBAND. 


Hawarden, November 2Uth. 








SIXTY YEARS AGO. 





TorPEDOES had been in use in the world’s navies for a 
considerable time before they assumed the form in which 
we now know them. In our issue of December Ist, 1871, 
we defined a torpedo as a charge of gunpowder, gun- 
cotton, or other explosive enclosed in a water-tight 
envelope, either of metal, wood, or india-rubber, and 
arranged for explosion under water either by contact With 
a solid body or by the action of an operator. The name 
‘torpedo ”’ could be, and was, applied to a submerged 
and anchored mine. It was, however, more commonly 
applied to an explosive charge pushed or towed beneath 
the surface of the water by an attacking vessel and exploded 
either by contact or electrically. Two forms of this type 
of torpedo were in use or undergoing development in the 
British Navy. One was the outrigger torpedo. In this 
form the explosive charge was attached to a spar project- 
ing from the attacking vessel. The charge was pushed 
forward at a depth of 10ft. below the surface, and at the 
alleged safe distance of 25ft. from the attacking ship. It 
was exploded electrically when it was within 10ft. of the 
enemy. The other form was the Harvey towing torpedo. 
The explosive charge in this case was attached at the end 
of a rope diverging about 150 yards on either quarter of 
the ship, and was exploded by contact with the hostile 
ship. In the issue named above, we reported that a 
so-called “fish torpedo”’ had been invented by a Mr. 
Whitehead, that a sum of £15,000 had been given or 
guaranteed to him by the British Government, and that a 
committee of officers, accompanied by a draughtsman, had 
been sent to Austria to report on the works at Fiume at 


which the new device was being made. Great secrecy was, 
we announced, being preserved concerning the details of 
the invention, but we were in a position to state that 
it was in the nature of a self-propelled submarine rocket 
possessing the power of maintaining itself at a given depth 
of immersion. It was ignited by some self-acting mecha- 
nical means, and had a speed of about 9 miles an hour. 
We did not like the idea. In fact, we heartily disapproved 
of it on the ground that if it missed its target, as it very 
probably would do, it would remain as a floating menace 
to all vessels, friendly as well as hostile, in the neighbour- 
hood. It was, we argued, likely to prove as highly danger- 
ous and indiscriminating to its friends as to its foes. It 
failed, in fact, to fulfil the first necessity of a weapon of 
war, namely, that it should be harmless to those who used 
them. But despite objections and criticisms, Mr. 
Whitehead persisted with his ideas and _ incidentally 
wrought a revolution in naval construction and tactics. 








Japan's Tribute to a Dutch Engineer. 
(By our Correspondent in Tokio.) 


Sixty years ago, Dutch engineers were active in Japan 
in work having to do with river conservancy, harbour 
building and irrigation. It was a period when Japan was 
making use of the services of men of all nationalities in 
the construction of ships, harbours, railways, lighthouses, 
and the hundred and one “ utilities *’ that go to make a 
modern state. For the foreigner, it was a time of intense 
constructive activity and creation, amid surroundings 
as novel and strange as the most enterprising and adven- 
turous could desire, and the tale has never been told. 
Of particular interest to the Dutch were lakes, rivers 
and canals; they left the impress of their engineering 
skill in many parts of Japan where to-day their pioneer 
services are forgotten ; swallowed up, as it were, by the 
greater construction enterprises now initiated by competent 
engineers of native growth and training. 

Among the foreign experts in the Japanese Government 
service over fifty years ago were several Dutch engineers, 
chief of whom was C. J. van Doorn, who held the official 
rank of ‘‘ Chokoshi,’’ which may be translated “‘ Chief 
Engineer.”” Among his colleagues was his assistant, Mr. 
Lindo, a veteran now resident at The Hague, and approach- 
ing his centenary. Concerned, primarily, with irrigation, 
van Doorn travelled extensively, and in 1876, initiated a 
scheme of irrigation in Northern Japan, utilising the waters 
of Lake Inawashiro, now one of the principal sources of 
hydro-electric power. Before he left that district, he 
made an arrangement with a native to keep a record of 
the outflow of the lake. The record was faithfully kept 
for twenty years, and it proved to be of great value many 
years later, when the possibilities of the lake were heing 
examined in 1910, on the eve of the establishment of the 
Inawashiro Hydro-Electric Power Company, now a 
subsidiary of the Tokio Electric Light Company. 

The story has just been told in connection with the 
erection of a monument to van Doorn, overlooking the 
site where sixteen sluices were constructed fifty-three 
years before to regulate the flow of water out of the lake. 

The movement for thus commemorating the services 
of the Dutch engineer was initiated by Dr. Mitsugu 
Sengoku, himself an engineer, and some twenty years 
ago head of the Kyushu Railway Company, then about 
to be taken over by the Government under the new 
nationalisation scheme. Sengoku was examining the 
lake, when he learned of the record that had been kept, 
and caused an investigation to be made in the archives 
of the Home Office in Tokio. The records were unearthed 
and proved of the greatest value to the promoters of the 
first electric power company in Japan. 

These interesting facts were related at the unveiling 
of the monument, in the presence of the Netherlands 
Minister on October 14th. The memorial consists of a 
statue in bronze, a little larger than life-size of the pioneer 
engineer, which stands on a base of rounded und 
stone gathered from the lake-side. At the base on the 
front of the monument are inscribed the name and rank 
of the engineer, and at the rear is to be placed a local 
legend composed by a member of the House of Peers. 
The statue is the work of Motoyama Haku-un, one of the 
foremost sculptors ; the legend was written by Yosaburo 
Takekoshi, the historian, and the calligraphy will be 
executed by Gencho Sugitani, famous for this much- 
prized art. 

The memorial was unveiled by Mr. Shuji Inouye, civil 
engineer, representing Mr. Sengoku, whose advanced 
years and illness prevented him from attending in person. 
The work and merits of the engineer so commemorated 
were eulogised in addresses read by representatives of 
Ministers of State, and in a speech by the Governor of 
the Prefecture and other local magnates. Before leaving 
the spot, the Netherlands Minister planted a young kiri 
(Paulownia imperialis) before the memorial, and as the 
company withdrew, they left behind as guardian of the 
memorial a son of the man who, for twenty years, had 
faithfully kept a record of the lake’s outflow, and thus 
rendered, perhaps unconsciously, a valuable service, 
and so, according to ancient custom, his son, and his son’s 
son will inherit the trusteeship so long as the memorial 
shall last. 








An informal conference, convened by the London 
Chamber of Commerce, was recently attended by the 
officials of the principal development organisations in 
England and Wales. The secretary of the Chamber gave 
the facts and figures showing the remarkable results which 
had been achieved in the short space of time during whick 
the Chamber had acted as a clearing house for information 
on vacant factory sites. He said that the Chamber could 
not continue indefinitely to carry on this work, and sug- 
gested that it should be entrusted to some central body. 
The meeting, agreed that the practicability of forming a 
scheme for the co-operative advertising in foreign countries 
of the advantages which Great Britain offered for the 








establishment of new industries should be explored. 








Unit Steel Sleepers. 

One of the principal diffic ulties in the design and pro- 
duction of steel sleepers for British railways is the attach. 
ment of the chair, and particular interest is aroused by a 
design developed by the Ebbw Vale Steel, Iron and Coal 
Company, Ltd., in which the chair forms a corporate part 
of the body of the sleeper, as shown in the illustration 
below. The sleeper is manufactured entirely by pressed 
work on a rolled steel bar 14in. wide, the jaws of the chair 
being pressed up. Their internal contour is almost the 
same as that of the normal cast iron chairs, and the rails 
are held in position by keys in the familiar manner. The 
first step in the process is ¢ old pressing to produce certain 
waves in the bars. These waved bars are then heated and 
subjected to four pressing operations, the last of which 
leaves the sleeper complete and ready for dipping in the 

















tar mixture. The accuracy of the gauge, the tilt of the 
rails, and the width of the gap for the accommodation of 
the rails and keys are automatically and definitely fixed 
during the pressing operation, and are not liable to any 
subsequent derangement. 

This type of sleeper, which is known as the * Unit,’ 
has been patented at home and abroad by the Ebbw Vale 
Steel, Iron and Coal Company, Ltd., and Mr. A. H. Harvey, 
A.M. Inst. C.E. Several thousands have already been 
made and subjected to tests on the road. 
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Railway and Road Matters. 





Tue newly constituted Railway Rates Tribunal, with 
Mr. John Quirey and Mr. H. E. Parkes as new members 
in place of Mr. W. A. Jepson and Mr. G. C. Locket, met 
on November 18th, and is now engaged on a review of 
the rebates given to certain trades under the Local Govern- 
ment Act, 1929. 


ANSWERING a question addressed to him on November 
18th as to the Rennie railplane system of t rt, Mr. 
Pybus, the Minister of Transport, said that the inventor 
had discussed the system with officers of his Department. 
They had pointed out that statutory powers would be 
necessary to énable the inventor to proceed with his pro- 
posals, and that was his business and not that of the 
Government. 


JUDGMENT was given on November 20th in the Board of 
Trade inquiry into the loss, witb its crew of eighteen, 
on April 19th, of the London, Midland and Scottish 
steamer ‘‘ Calder,’’ when bound from Hamburg to Goole. 
The Court were unable to state definitely what was the 
cause, but from the evidence they thought the vessel 
was overwhelmed by the heavy sea, which carried away 
the insecure hatches aft and partially flooded the bridge 
space, thus very quickly destroying the stability of the 
ship, so that she capsized. The Court attached no blame 
to the owners or managing officials. The cargo, both below 
and on deck, was properly stowed. 


A START was made by the Cargo Fleet Iron Company, 
Ltd., Middlesbrough, on Tuesday, November 16th, on 
a 1200 tons order for 95 lb. ““R”’ BS BH rails for the 
London Electric Railway, this being the largest order 
yet placed in this country for rails in lengths of 90ft. 
Apart from the oven treatment under the Sandberg 
process, the outstanding feature in connection with these 
rails is their abnormal length, as previously the customary 
lengths of rails for use in this country, except for small 
quantities used experimentally, has not exceeded 60ft. 
The first instalment of the order has already been com- 
pleted at the Cargo Fleet Works at Middlesbrough. 


THE, at one time, vexed question of fires alleged to 
have been caused by sparks from locomotives was satis- 
factorily disposed of in 1905 by the Railway Fires Act, 
5 Edw. VII., c 11, of that year. A case for damages has, 
however, just been brought against the Great Western 
Railway Company, which was concluded in the King’s 
Bench Division on November 18th, when a verdict was 
given for the plaintiff. The scene of the fire is beside the 
Staines branch of that company, near West Drayton 
station. On the east side of the line is a ditch and on the 
west side a watercourse ; the latter divides the plaintiff's 
land from the railway company’s. The fire in question 
apparently broke out on the east side of the ditch and 
spread across the railway and the watercourse to the plain- 
tiff’s land. It was claimed that grass had been allowed 
to grow on the east side of the railway and dry reeds and 
other combustible substances to accumulate in the ditch, 
and that the watercourse was not cleaned out. As said 
above, judgment was given for the plaintiff, who had a 
plantation of willow trees destroyed. 


NEARLY fifty years ago a Board of Trade railway 
accident report was issued in which certain features in 
railway operation were described as a scandal. The 
accident in question occurred at Tayport, on the 
North British Railway, which, until the opening of 
the original Tay Bridge in 1878, was the southern 
terminus of the train ferry across the Tay to Dundee. 
After the date mentioned the importance of Tayport 
diminished, so much so that its double line was 
converted into a single track. On November 25th, 
1881, a coal train arrived at Tayport and it was necessary, 
in order to dispose of it, for the engine to run round its 
train. That operation had just been completed when the 
signalman was offered a passenger train, which, forgetful 
of the coal train, he accepted and then lowered his signals 
for the train to enter the station. The coal train, after 
the engine had changed ends, should have passed into a 
siding, and its driver proceeded to do so. The siding 
points, because the signals were “ off ’’ for the passenger 
train lay, though, for the main line so the coal train 
moved in that direction and the two engines came into 
head-on collision. Four passengers and one of the fire- 
men were killed. The evidence given at the inquiry held 
by Major Marindin showed that the signalman’s regular 
turn of duty was 15} hours, which, in that officer's opinion, 
was a scandal. 7 


THE question of the general electrification of railways 
was twice before the public this year. There was, first, 
paragraph XIV. in the final report of the Royal Com- 
mission on Transport, which recommended that ali 
suburban services should be electrified, and then there was 
the report of the Weir Committee. As recorded herein 
on August 7th, Mr. Morrison, the then Minister of Trans- 
port, saw the railway companies on July 31st as to the 
latter document. The meeting, it was stated at the time, 
lasted several hours, and the various aspects of the matter 
were discussed. The question was to be further explored, 
and no further statement was made. On that subject 
nothing further has since been said. The recommendation 
of the Royal Commission was, however, mentioned in a 
question addressed to Mr. Pybus on November 18th, 
when that gentleman read an extract from a letter, dated 
October 30th, from the Railway Companies’ Association. 
That opened by observing that the companies were 
proceeding on the basis of individual examination of 
particular problems rather than on such a sweeping 
assertion as that put forward by the Royal Commission. 
These particular remarks concluded by observing that the 
companies had to bear in mind their experience that 
traffic developed by heavy capital outlay on electrification 
had been, in some instances, so affected by road competition 
as to deprive them of reasonable remuneration for their 
expenditure. The main line railway companies added 
that fears of this character would, in the case of London 
suburban traffic, be largely removed as regarded further 
losses of traffic if the London Passenger Transport Bill 
should become law, but, that in other suburban areas 
the fact of road competition must continue to discourage 


Notes and Memoranda. 





Tue old “ jack-knife * bridges at Boston, U.S.A., have 
now been replaced by modern bascule bridges and are 
probably the last of their kind that will ever be seen. 
They were nearly a hundred years old, and were opened for 
water traffic by being lifted off their seatings by means of 
gantries and wire ropes and were then swung round hori- 
zontally on a hinge to give an open passage. 

AN example of trepanning work, recently carried out at 
Vickers Works, Sheffield, is a core 76ft. long, in 40 to 45-ton 
tensile steel, taken for lightening purposes from the tail 
shaft of a marine set. The work was done in two lengths, 
proceeding simultaneously from each end. As tre 
from one end, the core was about 4}in. diameter by 66ft. 
long, while at the other end it was about 3}in. diameter 
by 10ft. long, the hole in the shaft being about 8in. at one 
end and 7in. at the other. 


It is stated that the Post Office will establish early 
next year a teleprinter exchange service. Subscribers to 
the service will be able to rent a teleprinter, with a switch 
to change over from telephone to teleprinter communica- 
tion, at a rental of £65 per annum. Subscribers will also 
pay the normal telephone call charges. Later, however, 
the Post Office hopes to offer teleprinter communication 
without telephone facilities between many of the larger 
towns at lower rates than the trunk telephone charges. 


GoLv production in Canada, during the first eight 
months of the current year, amounted to 30-6 per cent. 
above the corresponding period of 1930, or, in actual 
amount, the mines of the Dominion produced 1,722,667 oz. 
to August 31st, against 1,319,466 oz. to the same date a year 
ago. The August production alone amounted to 225,630 oz. 
as compared with 223,734 oz. in July and 170,052 oz. 
in August, 1930. The official figures indicate a steadily 
upward trend in Canada’s gold production, and if the 
August rate of output is maintained to the close of the year, 
without further increase, it would give the Dominion a total 
exceeding 2,625,000 oz. 

Tae new KDKA radio station at Saxonburg, Pa.,— 
states Mr. R. L. Davis, in the November issue of Electrical 
Engineering, published by the American Institute of 
Electrical Engineers —has been designed not only for high 
power broadcasting, but also for experimental work 
dealing with the development of super-power trans- 
mitters. Two complete and independent high-power 
transmitters are involved, both being housed in the 
same building. One of them normally is operated at 
980 kilocycles using the familiar call signal KDKA, 
while the other is designed for higher frequency work. 
A station of this nature obviously required equipment 
considerably larger than that found im any ordinary 
broadcasting station. This is especially true of the 
power supply apparatus, among which one of the two 
main rectifiers is the largest high voltage unit ever con- 
structed for such use. 

AN interesting paper on “ Modern Wiring Systems 
and Accessories,’ was recently read by Mr. F. Charles 
Raphael, before a meeting of the Association of Super- 
vising Electrical Engineers. In his opening remarks, Mr. 
Raphael pointed out that no system of wiring was perfect 
from every point of view. For first-class work in new 
buildings in which all the wiring was to be concealed, 
he unhesitatingly placed screwed barrel first. It was 
true that lead-covered wiring has been laid successfully 
in carcass buildings, but it was a risk which he preferred 
not to take. Very large numbers of buildings were wired 
with grip or pin continuity conduit systems, particularly 
when first cost was the determining factor. When this 
was so, it was useless to find fault with the decision, for 
the gain in using light gauge conduit instead of heavy 
gauge, and the smaller amount of labour at the conduit 
joints, meant an enormous saving in cost. 


A RECENT development in blast-furnace practice is the 
use of a refractory-lined blow-pipe for conducting the 
blast into the furnace, particularly at stacks where hot- 
blast temperatures in the vicinity of 1500 deg. Fah. are 
carried. The refractory blocks, which have a low thermal 
conductivity, are placed in their correct position in the 
mould before the blow-pipe is cast. At a plant making 
merchant iron, the use of insulated blow-pipes is said to 
have decreased the heat radiation about 30,000 B.Th.U. 
per minute per blow-pipe. At another stack it has been 
found that in event of a kick-back, the slag in the blow- 
pipe remains molten and the blast in most cases blows it 
back into the tuyere zone, leaving only a thin glaze on 
the refractory lining. A recent test conducted on a steel 
works stack using refractory-lined pipes revealed that the 
hot-blast temperature at the face of the tuyeres was 
28 deg. higher than when unlined cast iron blow-pipes 
were used on the same furnace. The lining, it is claimed, 
prevents wa and cracking and affords the furnace 
crew a greater factor of safety. 


Discusstinc the question of using fuses or circuit 
breakers in the Students’ Quarterly Journal, issued by 
the Institution of Electrical Engineers, Mr. Eric Sugden 
states that the risk of a motor being maintained in 
operation on one phase of a supply owing to an open circuit 
in one phase is greater than is generally realised. Taking 
a standard three-phase delta-connected motor running 
at 70 per cent. of its rated load, an open circuit in one phase 
of the supply would result in the line current in the other 
two phases rising to 130 per cent. of normal full-load 
eurrent ; the current in two phases of the motor windings 
would be 80 per cent. of normal, and in the third phase 
of the windings the current would rise to 160 per cent. 
of full-load current. A circuit-breaker with a normal 
setting would trip and isolate the motor in a very short 
iod, whereas the fuses—which were originally running 
iow the normal—would possibly take an hour or more 
before melting. There is a strong probability of the 
windings of the heavily loaded phase having burnt out 
in the meantime. The possibility of “ single-phasing ” 
can be entirely overcome in a circuit-breaker by arranging 
series coils to trip the switch in the event of failure of 
supply to any one phase. One essential of the ideal 
protective device is that the supply should be interrupted 
on all poles or phases in the event of abnormal conditions 





the expenditure of capital upon electrification. 





being set up in any one pole. 


Miscellanea. 





Tue discovery is reported in the Russian Press of a 
titaniferous sand containing about 25 per cent. of titanium 
in the district of Mariupol, in the Ukraine. The deposits 
extend for a distance of half a kilometre, and to a depth 
of about a metre. Further investigations are being made 
into these deposits. 

Srrrinc in the Mansion House on Saturday, November 
21st, the Lord Mayor (Sir Maurice Jenks) received a wire- 
less telephone invitation from the Lord Mayor of Sydney 
(Alderman Jackson) to attend the opening of the Sydney 
Harbour Bridge next March. Though the speakers were 
12,000 miles apart, they could hear each other as clearly 
as if they were in the same room. 


ACCORDING to a special correspondent of The Times, 
experiments conducted in Germany by Dr. H. Gerlich, 
with sporting rifles giving very high muzzle velocities, 
have led to the perfection of a cartridge capable of giving 
an initial speed of 5800ft. per second. Meagre details are 
at present available. Apparently, the bullet has a stream- 
line shape, and a “ ghost”’ head in which the metal 
envelope is supported at the tip by a light metal frame- 
work. The cartridge is loaded with 100 grains of a special 
nitrocellulose powder. 


A PROPOSAL for a new race to replace the Schneider 
Trophy has been made in Rome, according to an announce- 
ment of the Air Ministry, in the course of which it is denied 
that Italy intends to renounce high-speed flying. Italy, 
the Air Ministry announcement continues, not only has 
no intention of abandoning high-speed flying, but intends 
to develop this branch of aviation, which it considers to 
be most valuable from the point of view as well of the 
pilot as of aeroplane designers. The suggestion for a 
new air race is made in the columns of a Milan newspaper. 
Both France and Italy intend to continue their experi- 
ments and would be prepared to enter an international race 
next year. 


Durine the month of September, the Manchester 
Corporation Electricity Department recorded an increase 
of 2554 kW in connections, making a total of 458,702 kW. 
Applications for supplies, including additional supplies, 
numbered 1951, representing a total of 3992 kW. New 
cookers connected totalled 144, making 8327 now on 
circuit ; in addition, 194 orders were received for the hire 
of cookers. Further plant was installed at three existing 
sub-stations and good progress was made with the changing 
over of consumers from D.C. to A.C., the number changed 
over at September 30th being 17,173. The annual report 
of the Manchester Corporation shows a surplus of £111,776 
on the electricity undertaking. 

In a Journal note on October 23rd this year we noted 
that the Cunard liner “‘ Aquitania’’ had a week pre- 
viously completed a record “ turn round,” having arrived 
on Wednesday morning and sailed again for New York 
in 15 hours. The arrival of the same liner last Friday 
at Southampton marks the end of the series of voyages 
accompanied by very rapid “ turn rounds.” The voyages 
began on September 29th with the departure of the ship 
from New York, and in just over seven weeks the liner has 
crossed the Atlantic seven times. With only two excep- 
tions, the “‘ Aquitania " arrived at Southampton or New 
York on one day and left the following day. Usually the 
liners make seven voyages in a period of ten weeks. 


Tse incessant campaign for safer conditions in the 
mineral industries conducted by the United States Bureau 
of Mines was greatly stimulated in 1931 by the fact that the 
accidental death-rate in the mines for the fiscal year 
was one of the lowest on record. In the first half of 1931 
only three major explosions, exacting forty-one lives, 
occurred in the bituminous coal mines of the United States. 
None occurred during the months of February, March, 
April, May, and June. An outstanding accomplishment 
of the Bureau was the giving of 112,220 full courses of 
training in first-aid or mine-rescue instruction to mineral 
workers. To date the Bureau's forces have given these 
courses of safety training to 581,982 persons in the mineral 
industries. 

Tae Royal Commission which will inquire into the 
railway problem in Canada, states The Times, is armed with 
all the powers which can be conferred by the Inquiries 
Act. The preamble to the authorising Order in Council 
refers to the serious and continuing deficits of the Canadian 
National Railway and the diminished revenues of the 
Canadian Pacfic Railway, and attributes these conditions 
to the duplication of tracks, facilities, and services of 
every kind, and in part to competition by other modes of 
transport, particularly motor vehicles operating on the 
highways. The Order instructs the Commission to inquire 
into the whole problem of transport in Canada, particularly 
in reference to railways, shipping, and communication 
facilities, having regard to present conditions and the 
probable future development of the country. The Com- 
mission is urged to report its findings and conclusions with 
the least possible delay. 


At the suggestion of the Chief Hydro-electric Engineer, 
the Government of Madras proposes to form a commercial 
engineering section to push forward and popularise the 
electrification of mills and factories, and to carry out all 
the propaganda and educative work that would be 
necessary to carry on the work of distribution. It is also 
proposed to create a conversion fund for the purpose 
of advancing loans to industrialists for the electrification 
of their factories. If these proposals are carried out, 
the distribution of power from Pykara will be greatly 
facilitated and industry in Madras will receive a con- 
siderable impetus. From the programme of work under- 
taken by the electrical department for the present year, 
it is certain that the project will be completed before the 
end of 1932. The Government Telegraph Department 
will complete the erection of the telephone lines before 
the end of the year. Similarly, work on the high-pressure 
line and the low-pressure systems will be commenced 
immediately. The erection of the power-house plant 
and machinery will be well advanced by the end of this 
year, the Pykara-Coimbatore transmission line will be 
ready for test, and the construction of the other lines 





and sub-stations is expected to be almost completed. 
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Rupal Distribution. 


WHEN an engineering meeting is well attended 
and the discussion on a paper has to be adjourned 
pretty evident that the author has produced 
| something good, although it does not follow that a 


Certain subjects appeal entirely to a 
few specialists, who may be thankful for the 
| author's efforts, whilst many other engineers may 
have no use for the paper at all. But it would be 
at the moment than rural distribution. To all 
cheap electricity has been solved ; the main diffi- 
culty in these days is that of supplying the current 
to sparsely populated areas without unduly 
increasing the cost. What could be more natural, 
therefore, than that the paper on “‘ The Design of a 
Distribution System in a Rural Area,” read by 
Messrs. E. W. Dickinson and H. W. Grimmitt, 
before the Institution of Electrical Engineers on 
November 19th, should draw engineers from various 
parts of the country, and that the list of speakers 
should prove too long to be disposed of in a single 
evening. Added to the importance of the subject 
is the fact that the authors are associated with the 
Electricity Commission, which is in a position to 
get together useful statistics and facts. From such 
statistics and data Messrs. Dickinson and Grimmitt 
arrive at the conclusion that the electrification of 
sparsely populated rural areas is a sound proposi- 
tion, notwithstanding that the average density of 
population in these parts is only 115 persons per 
square mile, as compared. with 4907 for the 
remainder of the country. at has happened in 
the past was set forth in the Electricity Com- 
| missioners’ tenth annual report. Much of the 
| development, it is stated, has been on the basis of 


| Great Britain is discussed. 


BSD | 





themselves to justify the initial outlay involved. 
There has been a tendency for such loads to be 
regarded as the primary object of development and 
for the smaller individual demands of the rural 


population of farms, &c., to be regarded as useful 
supplementary loads to be secured when they 
represent remunerative additions to the supply 
system. 

But it is becoming increasingly apparent that 
to secure the greatest possible measure of rural 
electrification and the fullest possible use of the 
capital involved, development must be proceeded 
with on the basis of carefully planned schemes of 
transmission and distribution for a rural area of 
supply as a whole. Due attention must be paid to 
the potentialities of all the communities capable of 
being served, as well as of the larger individual loads. 
With this fact in view the authors consider the 
design of a model distribution scheme with a popu- 
lation density of 150 and covering an area of 400 
square miles. Realising, however, that an examina- 
tion of the design of a concrete scheme would 
unduly limit the scope of the paper, an abstract 
scheme embodying average conditions found in 
The average density of 
population, average load and revenue were sought 
and determined for the purpose of considering the 
general and detailed design of overhead lines and 
sub-station equipment best suited to the purpose 
The recommendations set forth concerning H.T 





|and L.T. pressures, conductors and their supports, 


insulators, earthing systems, transformers, sub- 
stations services, &c., cannot fail to interest engi- 
neers engaged on rural electrification work. The 
problems associated with rural distribution differ 
radically from those connected with ordinary dis- 
tribution in places where the population is much 
more dense. Of these problems the most difficult 
is that of supplying isolated consumers remote 
from other sources of demand. This is true of 
rural electrification, which it is often difficult to 
make profitable under the conditions prevailing 
in this country. Great as the desire of the 
engineer may be to obtain the custom of isolated 
consumers, he often feels that he must not 
do so at the expense of other consumers. Sales 
to these isolated people, which may only involve a 
maximum load of 5 kW, are, however, vital to 
satisfactory rural electrification ; in fact, if they 
are to be neglected it is not much use talking about 
rural electrification at all. The solution to the 
problem which the authors offer is that of arranging 
the original lay-out of the main H.T. lines to pick 
up the maximum number of these consumers with a 
minimum of spur line lengths, and to charge all the 
costs to the general H.T. transmission account. 
While this may mean an addition of about 7} per 
cent. to the capital expenditure and an increase 
of approximately 1-5 to 2 per cent. in the cost of the 
unit, the scheme is considered to offer the best 
ultimate means of extending sales, and it has been 
embodied in the model scheme. But other methods 
have, of course, been proposed, and some engineers 
see appreciable advantages in H.T. single-phase 
distribution which is not mentioned in the paper. 
As for the financial side of the scheme, it is shown 
that the average revenue actually obtained for all 
purposes during 1928-29 from consumers con- 
nected to the mains of all authorised undertakings 
in Great Britain was £15-7, of which 43 per cent. 
was revenue from power. During 1929-30 the 
average revenue received from consumers con- 
nected to the mains of 221 authorised undertakers 
for operations in rural areas was £12 per consumer, 
and 50 per cent. of this was revenue from factories 
and other large consumers. The estimated revenue 
from the model scheme ranges, over a period 
of six years, from £5-31 per consumer at the 
beginning to £10-06 at the end of that period 

With bulk supplies at approximately 0-64d. per 
unit rural electrification under the conditions 
indicated is shown to be well worth while ; in fact, 
similar schemes even for less density of population 
are claimed to be feasible. 


Although rural distribution has been well to the 
fore in this country for some time, this is the most 
practical and informative paper on the subject we 
have seen, and it possesses the desirable feature 
that it applies to conditions met with in Great 
Britain. With the special facilities at their dis- 
posal for collecting statistics and data the authors 
have been able to attack the subject in a rather 
special way and to avoid the practice of basing 
arguments on foreign developments. Desirable as 
it is to study the work that has been done in other 
countries, it must not be forgotten that conditions 
in different parts of the world are not always the 
same, and that engineering practice may have to be 








varied accordingly. Rightly or wrongly, special 
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regulations governing the erection of overhead 
lines in this country have to be complied with, and 
it is of little use referring to cheap work in parts 
where less stringent rules are in force. Again, 
on the Continent farms are often clustered together 
in close proximity, and other variations from 
British practice are also met with. Apart from 
suitable distribution, cheap bulk supplies from the 
Board are, of course, essential, and until the Board 
is supplying all undertakers and has declared its 
“ grid prices, it is a little difficult to form a 
definite opinion about the future. Nevertheless, 
from the point of view of distribution, Messrs. 
Dickinson and Grimmitt’s paper is a welcome con- 
tribution, and should further the cause of rural 
electrification. 


The Marine Oil Engine. 
Wuitst the discussion at the Institution of 
Mechanical Engineers on Friday last was carried 
on, in the main, by members of the Marine Oil 
Engines Research Committee, and whilst criticism 
of the Report presented amounted to little or 
nothing, the interest was maintained throughout. 
The subject was the engines of the Holt liner 
‘ Polyphemus,”” built and engined by Scotts. 
The ship is an ordinary trader with some accom- 
modation for passengers. She is what one might 
call an excellent modern example of a fifteen-knot 
merchantman. As she is, so are her engines, whose 
great merit is that they present nothing out of the 
ordinary. They are just a fine example of a marine 
engineer's design of a supercharged four-cycle single- 
acting Diesel engine—air injection is used—with 
moderate supercharging on the Biichi system. 
Mr. Sterry B. Freeman told the meeting how they 
came into existence. He is well acquainted with 
many types of marine oil engines, and from each 
he took the best items and combined them all in a 
straightforward design, with well-spread columns 
and large rubbing surfaces, as much like a familiar 
reciprocating steam engine as the conditions 
allowed. The result completely satisfied the Com- 
mittee. The engines performed well in the shops 
and gave satisfaction in the short sea trials. The 
consumption was what it ought to be, and the 
advantages of supercharging were demonstrated. 
One may say with confidence that the ship and her 
engines have been designed and made in a thor- 
oughly good and workmanlike manner. 
lf we may so put it, the really interesting thing 
about the engines is that they are already out of 
date. We have Mr. Freeman’s word for it. He 
pointed to the striking fact that out of the five 
engines previously tested and reported upon by 
the Committee, only one design has, so far at 
least, been repeated. Now it appears that these 
engines of the ‘ Polyphemus,”’ upon the design of 
which for their particular purpose so much care 
had been expended, are unlikely to be copied—at 
any rate by Messrs. Holt. Could anything show more 
clearly the pace at which development is taking 
place in marine oil engine design? History seems 
to be repeating itself, and we are back again in the 
days of Humphrys and Tennant, Maudslay, Penn, 
the Napiers, John Elder, Rennie, and a host of 
others, seeking for the best marine steam plant. 
The resemblance is completed by the fact that 
nearly all the oil engines that have been made are 
successful, just as their successive steam pre- 
decessors were. Even the Scott-Still, which is the 
most novel of them all, is a very economical 
ship, and her engines give no trouble. But they 
are more complicated and more expensive than 
straight engines with superchargers. So all the 
designs go in their turn and are replaced by others, 
not ,because they are bad, but because something 
better can be done. Mr. Freeman told the meeting 
that supercharging had effected a considerable 
saving in length and weight, but it did not go far 
enough. In the good days when ships are so packed 
with cargo that another cigar-box could not be got 
on board, every inch counts, and he already saw 
his way to still further savings in space. His 
eyes were set upon a two-cycle engine, double- 
acting, with airless injection. That may be re- 
garded as the ideal at which all marine oil engine 
designers have been aiming. It has been delayed 
by various mechanical and metallurgical obstacles. 
One by one they are being overcome, and now we 
may look with confidence to the ultimate success 
of that type. When that point has been reached, 
will the marine oil engine settle down to the even 
tenor of production which was reached after years 
of experiment by the reciprocating steam engine ? 
Will no fundamental differences remain? And, 
when perfection has been attained, will the whole 
thing be overthrown by the arrival of some new 


In the history of the marine steam engine, the 
laurels belong to Great Britain ; the fame of her 
products on the Thames and the Clyde, in her naval 
dockyards, and her merchant shipyards, spread 
through the world, brought ever expanding busi- 
ness, and led to the development of many famous 
firms. In the history of the marine oil engine the 
laurels have so far rested upon other brows. But 
a change for the better is beginning. These engines 
of the “ Polyphemus” are an indication of it. 
There is, indeed, much in them that is foreign, yet 
they have the mark of the British designer upon 
them. The experience of a hundred years in build- 
ing and operating marine engines is beginning to 
tell. Moreover, foreign patents are gradually 
expiring, and many things for which licences had to 
be paid are now common property. We can turn 
them now to our own purpose and stamp them with 
our own sign-manual. On Friday Mr. Freeman 
indicated the direction which the oil engine 
must take if it is to satisfy the shipowner. We 
suspect that it will be run at a high speed and that 
gearing to reduce propeller speed will be employed ; 
but whether that be so or not, the British engineer 
has now his opportunity to regain his position and 
re-establish his reputation. The primary difficulties 
have been solved; reliance upon foreign inven- 
tions is wholly unnecessary, and we hope con- 
fidently to see before long the marine oil engine 
relieved from dependence upon foreign research 
which has been of very qualified benefit to British 
industry. 








European Customs Union. 
(From our Correspondent in Paris.) 


It is now affirmed on this side of the Channel that 
had Continental countries loyally adopted the 
recommendations of which they nearly all approved 
at Geneva in 1927 to reduce progressively import 
tarifis and arrange for a normal exchange of products, 
the industrial situation would not have fallen to the 
perilously low ebb it has now reached. The swinging 
round of Great Britain to a Protectionist policy has 
shown Continental nations that they then missed an 
opportunity to escape from their difficulties. It is 
true that committees have been formed, and attempts 
have been made, to arrange for exchanges between 
agricultural and industrial countries, but little has 
come of these efforts, because no country will willingly 
make a sacrifice for the general good, and each 
wrangles for advantages it cannot obtain. The British 
tariffs have brought all these troubles to a head and 
compelled the Continent to look for safety by working 
out a plan which will make for a European Customs 
Union. There exists a French committee under the 
presidency of Monsieur Le Trocquer, a former Minister 
of Commerce and well-known engineer and economist, 
to whose initiative is due the Customs Union pro- 
paganda, which proposes to carry out a five years’ 
plan to place Europe on a sound economical basis 
by re-forming the whole tariff system and facilitating 
international trade. During the first two years, 
a Commission will, under this scheme, collect all data 
regarding competitive and complementary products, 
with a view to seeing how best the exchanges can be 
effected. This is already being done at Geneva, 
with results that are so far negligible, and the 
French committee insists that the work should be 
undertaken by another Commission which will carry 
through the task thoroughly in the allotted time. 
When complete statistics are available, arrange- 
ments will be made to distribute competitive goods 
and complementary products by a system of licences 
and partial reduction of tariffs until exchanges have 
settled down, when it should be possible to reduce still 
further the tariffs without prejudicially affecting 
national industries. Instead of protecting artificial 
industries by prohibitive import duties, it is proposed 
to provide them with compensation—at the expense 
of industries that do not need protection—in the form 
of participation, indemnities, or other means. This 
will entail a heavy burden, which may not be accept- 
able to them, on the big national industries. What- 
ever method is employed, the French committee 
expects to carry out the organisation within the 
second period of three years, so that in five years’ 
time the European Customs Union will be definitely 
established. 

While this work is being undertaken, industrial 
activity must be maintained. For that purpose the 
system of public works which Geneva had under con- 
sideration when all countries were asked to provide a 
list of the national undertakings they wished to put 
in hand, will be pursued. The list is a formidable 
one. One proposal is to construct a network of motor 
roads all over Europe. Railways, port equipments, 
electrification schemes, and every other aspect of 
engineering are included. The French desite to 
tunnel the Vosges to facilitate communication with 
Alsace and to construct the Trans-African Railway. 





prime mover ? Such is the usual fate and glory of 
mechanical engineering. 





How all this work can be financed is a problem, and 


it is probably beyond the means even of France, 
which is at present the only Continental country that 
can provide the money. The French Government is 
being urged to keep the proposal for a European 
Customs Union in mind during the negotiations of 
the Franco-German commercial commissions, and 
there is no doubt that if the two countries come to an 
understanding it will be in the form of a general plan 
that will constitute the groundwork for a European 
economic reconstruction. The trouble lies in the 
insistence with which political aims are linked up 
with economic problems. It has wrecked all the plan. 
for reconstruction, and until the two are separated 
there can be little hope of a satisfactory solution. 

Those who advocate the European Customs Union 
are fully alive to the obstacles that stand in the way 
of its achievement. The interminable discussions at 
Geneva have shown that the difficulties are almost 
insuperable, and it is very doubtful that an economi: 
reconstruction can be worked out according to plan 
There are too many conflicting interests at stake, and 
too little desire to make sacrifices for the common 
good. Therefore, it is suggested that while the Frenc: 
committee’s plan is being put into operation attempt- 
should be made to group industrial interests all ove: 
the Continent, so that each industry may endeavou: 
to adapt itself to the new conditions. But such 
attempts have already failed more or less because, 
when there is not enough work to provide reasonabl: 
activity in a particular industry in all countries, the 
combination usually breaks down. It is very probable, 
however, that the system of import quotas will be 
extended. Under that system competing countries 
will offer reciprocal advantages, and that may be a 
step towards a normal readjustment, since “‘ comple- 
mentary products,” such as those from agricultural 
countries, will find a larger outlet, and the increased 
purchasing power of those countries will benefit trade 
generally. The problem is not so much to divide up 
markets amongst manufacturers as to give to them a 
greater value, and the Customs Union, import quotas, 
and other arrangements can only be a means to that 
end. Unfortunately, there is nothing to show that 
such a result is likely to be achieved during the present 
financial disorganisation which induces every country 
to tighten its fiscal barriers. The new five years’ plan 
is a plausible solution which may be effective when 
the conditions are much more favourable, but, for 
the moment, each country is looking after itself, 
and does not know how to settle its own affairs. 
Perhaps the Franco-German commercial negotiations 
may offer some guide to the future. 








The Electricity Commissioners’ 
Annual Report. 


Tue eleventh annual report of the Electricity 
Commissioners, covering the period April Ist, 1930, 
to March, 1931, shows that the conditions prevailing 
during that period imposed a definite check on the 
rate of growth of demand for electricity, particularly 
as regards supplies for industrial power; in fact, 
the curtailment of production and lessening of 
industrial activity made it difficult for some under- 
takers to maintain their output at the level of the 
preceding year, and resulted in other cases in an actual 
decrease in output. The undertakings that were 
affected to the greatest extent were those in the 
Regional areas of North-East England and Central 
Scotland, and the collective operations of the under- 
takings in those areas during 1930-31 showed a 
resultant falling off of about 138 million units in 
the total output of units generated. 

On the other hand, the operations of the under- 
takers in the other seven regional areas and in North 
Scotland, which together cover the remainder of 
Great Britain, showed a gross increase in output of 
about 683 million units, and of this total about 
366 million units, or upwards of 53 per cent., were 
accounted for by the undertakers in the area of the 
regional scheme for South-East England. Con- 
sidering the conditions prevailing during the period 
covered by the report, the electricity supply industry 
did not do badly, for, with the aid of an increasing 
domestic load, it was able to show a net increase in 
output during the year of as much as 545 million 
units, representing a growth of 5 per cent. on the 
output of the preceding year. Moreover, in spite of 
the effect of the uncertain outlook on many other 
industries, there was no general curtailment or even 
slowing down of the development of the electricity 
supply industry. On the contrary, the regional 
‘* grid ’’? schemes and many other approved schemes 
of transmission and distribution, representing large 
extensions of the public supply systems in various 
parts of the country, were pressed forward as rapidly 
as possible, a considerable number of such schemes 
being undertaken in advance of normal development 
for the express purpose of assisting to relieve unem- 
ployment. In addition, several important schemes 
for the large-scale extension of selected generating 
stations, namely, the Barking station of the County 
of London Electric Supply Company, Ltd., the 
Dunston station of the Newcastle-upon-Tyne Electric 
Supply Company, Ltd., and the Fulham station of 








the Fulham Borough Council, were sanctioned duting 
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the year and put in hand inanticipation of theincreased 
demands for electricity in the areas of the regional 
schemes concerned. 
As part of the efforts of the Government to stimu- 
late economic development and employment through- 
out the country, the Minister of Transport, accom- 
panied by the Electricity Commissioners, addressed 
a series of conferences of representatives of electricity 
supply undertakings and associations. The Minister 
urged that the supply industry should make an 
immediate start in speeding up transmission and 
distribution developments in advance of the normal 
programme so as to be ready for the much heavier 
demands for electricity in the years immediately 
ahead. The Minister also pointed out that it was the 
duty of all undertakers to have regard to the national 
need for stimulating the demand for labour and for 
providing increased employment in the many indus- 
tries directly and indirectly affected by electrical 
development. 
The question of possible nuisance or detriment 
due to emissians from the chimneys of large power 
stations continued to occupy attention, public concern 
heing expressed lest the location of such stations 
in populous districts should result in injury from an 
increased pollution of the atmosphere by smoke and 
grit and sulphur fumes. In this connection, the report 
states, it is important to emphasise the fact that all 
new capital stations are designed to secure the best 
possible thermal efficiency in steam raising, and that 
use is invariably made of the most modern methods 
and appliances for controlling the combustion of the 
fuel and for obviating the emission of smoke and 
grit. With the object of collating the results of the 
practical measures which have been taken both in 
this country and in others to obviate the emission of 
smoke and grit from the chimneys of electric power 
stations, the Commissioners appointed a special 
technical committee under the chairmanship of Mr. 
C. D. Taite, to consider and report upon this aspect 
of the matter. The position with regard to the problem 
of obviating the emission of sulphur fumes was 
considerably clarified during the year by the issue in 
November, 1930, of a further report by the committee 
presided over by the Government Chemist on the 
experiments carried out by the London Power 
Company, Ltd., at its Grove-road generating station. 
In presenting the report to Parliament, the Minister 
of Transport pointed out that he had ascertained 
from the committee that it was satisfied from the 
above-mentioned experiments that it was practicable 
to install in connection with the first section of the 
new Battersea power station a plant which would 
reduce the emission of sulphur fumes to a negligible 
quantity. The various aspects of the question were 
further explored and formed the subject of much 
discussion and technical evidence at a public inquiry 
held by the Commissioners in December, 1930, into 
an application by the Fulham Borough Council for 
consent to extend its selected generating station. 
The results of that inquiry, coupled with the con- 
clusions previously arrived at by the Government 
Chemist’s Committee, leave no doubt in the minds 
of the Commissioners that practical means exist 
whereby the interests of the public in the matter of 
health and amenity can be adequately safeguarded 
in cases where, for technical and economic reasons, 
it is found essential to erect large capital stations, 
such as those at Battersea and Fulham, in populous 
(listricts near the centre of a city. 


During the year the London and Home Counties 
Joint Electricity Authority made a notable advance 
towards the improvement of distribution and the 
consolidation of adjoining, but hitherto separate, 
areas of supply by assuming responsibility for the 
distribution of electricity to consumers in extensive 
parts of their district outside the Administrative 
County of London. In continuation of the initial 
arrangements recorded in the previous report, the 
Joint Authority, by agreement with the undertakers 
concerned and with the consent of the Commissioners, 
acquired a number of existing undertakings, and at 
the end of the period under review were responsible 
for the supply of electricity throughout an area 
covering Twickenham, Teddington, Hampton, 
Hampton Wick, Surbiton, Leatherhead and district, 
and Dorking and district. 

Inclusive of the Central Electricity Board and 
allowing for the case of two companies with under- 
takings in England and also in Scotland, the number 
of separate undertakers at March 31st, 1931, was 665, 
a net decrease of 3 per cent. on the number holding 
supply powers at the end of the preceding year. 
There were also four other statutory bodies not 
possessing powers to supply, but charged with definite 
duties of an advisory or supervisory character in 
respect of the organisation for the supply of electricity 
in districts within their jurisdiction, namely, the 
Joint Electricity Authority for the North Wales and 
South Cheshire Electricity District, the Advisory 
Boards for the Mid-Lancashire and East Midlands 
Electricity Districts respectively, and the Advisory 
Joint Committee for the South-West Midlands 
District. The South-East Lancashire Electricity 
Advisory Board was disestablished at the end of 
March, 1931. 

The particulars given in previous reports based on 
the monthly returns of units generated and fuel con- 
sumption, &c., in respect of generating stations of 


the voluntary returns in respect of all generating 
stations owned by railway and tramway authorities 
and of certain stations owned by non-statutory 
undertakings, have hitherto related to the financial 
year ending March 31st, but it has been pointed out 
to the Commissioners that the alteration of the period 
from the financial to the calendar year would facilitate 
comparison with other countries, and in deciding to 
change the period the Commissioners have also had 
regard to the fact that the working arrangements 
between the owners of selected generating stations 
and the Central Electricity Board will be based on 
the calendar year. A table in the report relating to 
the generation of electricity during the year ending 
December 31st, 1930, shows that the total number 
of units generated by 559 stations was 12,332,949,844. 
The units generated during the year showed an 
increase of upwards of 3-} per cent. on the figures for 
1929-30, the larger output being accompanied by a 
decrease of over 1-4 per cent. in the amount of coal 
and coke consumed. There was also a falling off by 
555 tons in the amount of oil fuel used at generating 
stations, as compared with the preceding year. The 
figures and those given in previous reports show that 
the annual production of electricity at all stations 
included within the scope of the returns has increased 
by over 7166 million units, or upwards of 138 per 
cent. since 1920-21, notwithstanding the fluctuating 
conditions of trade and industry during that period. 
They also show that there has been an all-round 
increase of the order of 76 per cent. in the amount of 
electricity produced per ton of coal and coke con- 
sumed for that purpose, as compared with the 
position in 1920-21. 

The number of stations dealt with in the returns 

was nine less than in the previous period 1929-30, 
the difference being accounted for by the permanent 
closing of twenty-three stations before January Ist, 
1930 ; ‘by the putting into commission of three new 
stations and four existing stand-by stations during 
the vear ; and by the inclusion in the returns of seven 
other existing stations which had previously been 
operated on a non-statutory basis, but became part 
of authorised undertakings during the year. The 
majority of the additional stations consisted of com- 
paratively small installations in isolated districts. 
Of the more important new stations which came into 
operation during the year, mention may be made of 
the Rannoch hydro-electric station of the Grampian 
Electricity Supply Company and the Kirkstall station 
of Leeds Corporation. Of the 559 stations as many 
as 239, or 42-8 per cent. of the total, generated less 
than 1,000,000 units each during the year, while 
374 stations, or 66-9 per cent. of the total, generated 
less than 10,000,000 units each. The remaining 185 
stations with individual outputs of 10,000,000 or 
over were collectively responsible for an 6utput of 
11,768 million units, or as much as 95-4 per cent. of 
the total units generated. 
Notwithstanding the severe industrial depression 
throughout the year 1930, the sales of electricity by 
authorised undertakers showed an increase of over 
433 million units, or upwards of 5 per cent., as com- 
pared with the figures for 1929. On the basis of the 
estimated total population of Great Britain at the 
end of 1930, namely, 44-7 millions, the sales of elec- 
tricity from public sources of supply in that year 
represented an average consumption of 202 units per 
head of population. 








Literature. 


The Preparation, Selection, and Distribution of Coal. 
London: The Institute of Fuel. No price. 

Tuis is a work quite out of the ordinary lines, and 
has been published in effect by the Publication Com- 
mittee of the Coal Trade Luncheon Club. Its sub-title 
is ‘““A General Guide for those engaged in the 
Industry,” but the reader is left to guess which 
industry is here intended. The first part of the work 
is undoubtedly addressed to those engaged in the 
industry of coal production; there are chapters 
addressed to those engaged in the industry of coal 
distribution ; whilst not the least important section 
of the work, and incidentally the longest section, is 
addressed to the consumer of coal who may be engaged 
in any industry or in none at all. 

The book consists of six separate chapters, the first 
three of which—the Formation of Coal Measures, 
by Dr. King; the Principles and Methods of Coal- 
mining, by Professor Moss; and the Preparation of 
Coal for the Market, by Dr. Davies—are obviously 
intended for the coal producer. Chapter IV. on the 
Transport and Distribution of Coal, divided into 
three sections—written by Lord Hyndley, Mr. 
Rickett, and Mr. J. Charrington, jun., respectively— 
and the last chapter on Selling to the Consumer, by 
Mr. Knights, obviously interest those engaged in the 
industry of coal distribution; whilst Chapter V., 
on the Utilisation of Coal, is divided into five sections, 
the first, on Domestic Heating, being again sub- 
divided. The importance attached to this part of the 
subject may be gauged by the fact that out of the 
182 pages which the work occupies, this chapter 
occupies 74 pages. It may be at once said that this 
chapter is one of the best in the book, and the one 





all authorised undertakers in Great Britain, including 





On the first part it is difficult to express an opinion. 
It contains nothing but what is thoroughly well 
known to those engaged in the industry, and will 
probably be found somewhat difficult by those not 
engaged in it. Moreover, even in a popular summary 
scrupulous accuracy is probably the most important 
qualification, and it cannot be said that either the first 
or the third chapters have succeeded in dealing with 
their subjects in such a thoroughgoing fashion. 
Thus, the opening sentence attempts to give a defini- 
tion of coal, but the definition would include both 
graphite at the one end of the scale and peat at the 
other end, neither oi which is really looked upon as coal, 
even “ in its very broadest sense.” In the chapter on 
the Preparation of Coal for the Market—page 67 
it is stated that the ‘‘ washing process working on a 
large scale on the principle of the float and sink test ”’ 
was “ invented by Dr. Lessing.’’ The writer does not 
seem to be aware that this process was invented by 
Bessemer in the year 1858, and it is by no means 
certain that Bérard had not suggested the method 
even before Bessemer’s time. Again, it is surely not 
right to treat the rheolaveur, as the author has done, 
merely as a trough washer, and to disregard entirely 
separation in this appliance, owing to the upward 
current in the rheo-boxes. 

Objection might also be taken to describing the 
unit of calorific value used in this country, as is done 
on page 147, as B.T.U. This abbreviation means 
Board of Trade unit, and designates an electrical unit. 
The unit of calorific value should always be written 
B.Th.U., as is done elsewhere in the book. Upon the 
whole, the book is well produced, although it is dis- 
figured by a certain number of misprints. A rather 
comical one is to be found on page 126, where the 
author is made to speak of * coals of the size of 
ordinary house huts ”’; it is quite obvious that what 
the author wrote was “ nuts’ and not “ huts.” 

It will be gathered from what has been said that the 
various sections of the work are very unequal in 
quality, as is necessarily the case when the different 
sections have been written by a number of different 
authors. Some of the sections, ¢.g., that one on the 
Utilisation of Anthracite, is too obviously a mere 
attempt to “‘boom” this particular type of coal, 
and is no doubt the work of an interested party, 
but the book as a whole may be said to be very fairly 
written ; perhaps not sufficient stress has been laid 
upon the pre-eminence of the British colliery engineer, 
and upon the vigorous efforts that are being made 
throughout the kingdom to mechanise, wherever 
possible, methods of coal production. 


SHORT NOTICES. 


Automobile Engines. By Arthur W. Judge. Second 
edition. London : Chapman and Hall. 1931. Price 4s.- 

The first edition of this useful book, which is one of a 
series known as the Motor Manuals, dealing with all sides 
of the subject of motor cars, was published in 1925. Since 
that date a number of important improvements in the 
design of molor car engines have taken place, and in the 
new edition those sections affected by such alterations 
have been brought up to date by the inclusion of new matter 
and new illustrations. It is interesting to find that the 
growing importance of the oil engine for use as a prime 
mover in automobiles has been recognised by the author, 
who has devoted nine pages to the subject. In the first 
chapter there is a discussion of the combustion process, 
both from the theoretical and practical points of view, 
which is followed by a general account of the design of a 
petrol engine and a chapter describing various types of 
engines. Chapters are devoted to lubrication and cooling 
of the engine, and the book is completed by the inclusion of 
further chapters on testing and maintenance and tuning. 


Locks and Lockmaking. By F. J. Butler. Second 
edition. London: Sir Isaac Pitman and Sons, Ltd. 1931. 
Price 3s.—The fact that this little book, first published in 
1926, now makes its re-appearance in a second edition, may 
be taken as an indication of the interest which the lock- 
smith’s art inspires. The author points out that nearly 
all the best key locks are based on the Chubb of 1818 or 
the Yale of 1848, but in the course of the centuries many 
types have been devised, and to the mechanically minded 
all have some fascination. Mr. Butler reviews all the 
leading inventions from the time of the Egyptians, and 
gives illustrations which, if in some cases they leave a little 
to be desired, are yet adequate for their purpose, for, in 
essence, lock mechanism is simple and is only made com- 
plicated by the multiplication of similar units. 


BOOKS RECEIVED. 


Past Years : An Autobiography. By Sir Oliver Lodge. 
London : Hodder and Stoughton, Ltd., Warwick-square, 
E.C. Price 20s. net. 

History of the Great Western Railway. Vol. LI., 1863 
1921. By E. T. MacDermot. London: The Great 
Western Railway, Paddington Station. W. Price 10s. 6d. 
net. 


Die Dampfturbinen, ihr Berechnung und Konstruktion. 
By Dr.-Ing. Gustav Fliigel. Leipzig: J. A. Barth, 
Salomonstrasse 18B. Price, unbound 34-50 marks, 
bound 37 marks net. 

Motor Vehicles and Their Engines. By E. 8. Fraser 
and R. B. Jones. Fourth edition, by L. A. Dunbar. 
London: Macmillan and Co., Ltd., St. Martin’s-street, 
W.C. Price 15s. net. 

Manual of Electrical Undertakings and Directory of 
Undertakings (Garcke). Vol. 34. September, 1931. 
Edited by F. C. Garrett. London: Electrical Press, Ltd., 
13-16, Fisher-street, W.1. Price 35s. net. 





which is most likely to attract general attention. 
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QUADRUPLE-SCREW TURBO-ELECTRIC LINER 


VICKERS-ARMSTRONGS, 


LTD., NEWCASTLE-ON-TYNE, 


‘““MONARCH OF 


BUILDERS 


BERMUDA” 








The Electrically-Propelled Liner 
“Monarch of Bermuda.” 
No. L. 


{Ix a Journal note of November 13th, we briefly 
referred to the successful trials of the new electrically 
propelled liner ‘“‘ Monarch of Bermuda,” which has 
been built by Vickers-Armstrongs, Ltd., at the Naval 
Yard, Walker, and engined by the General Electric 
Company, Ltd., for the special service of Furness, 
Withy and Co., Ltd. She left the Clyde on Saturday, 





Fic. 1 


reached New 


14th, 
Tuesday last. 


November and York safely on 

The new liner has been specially designed under 
the supervision of Wm. Esplen, Son and Swainson, 
Ltd., of London, to meet the growing requirements 
of passenger and goods transport between New York 
and the island of Bermuda, which, it is well known, 
is probably the most luxurious service in the world, 
whose patrons demand an unusually high standard of 
comfort, entertainment. 


convenience, and 


Furness, Withy and Co., Ltd., the Bermuda and 


FirsT-CLASS LOUNGE AND SOCIAL HALL 


The | 


service is managed by an associated company of | 





West Indies Steamship Company, which, it may be 
recalled, about four years ago—see THE ENGINEER 
of December 23rd and 30th, 1927—put into service 
the Doxford-engined motor liner “ Bermuda.’’ As 
recorded elsewhere in this issue, that vessel was, 
unfortunately, burnt out last week at Belfast while 
undergoing repairs at ber builders’ yard following a 
disastrous fire which took place in June last at 
Hamilton, Bermuda. 
from her usual run, the completion of the new ship 
was hastened, and, although only launched in March 
last she was completed early this month. 


Owing to her enforced removal 





Fic. 2 


From the view of the ship given above, and the 
profile drawing—see page 576—some idea of her 
appearance and the lay-out of the cabins and 
public rooms may be obtained. The green band 
on the water line, surmounted by the grey hull, with 
its cruiser stern and widely flared bows, above which 
are the white built-out deck sides, and a lofty super- 
structure, combine, with the three funnels painted 
black with red bands, and the well raked masts, 
to make a really handsome ship. There are four 
complete steel decks, with ether steel decks in the 
holds at the forward and after ends, in addition to 
which there are two almost complete decks in the 
superstructure, with the usual navigating bridge and 








house. The various decks are lettered from A to F, 
and are shown to the right of our profile view. The 
hull is divided by watertight bulkheads, equipped 
with Stones’ hydro-electrically operated doors, 
operated from the bridge, into several watertight 
compartments, which, together with the provision 
of a double bottom and an almost complete double 
skin, carried practically up to the water line, ensure 
the maximum safety at sea. The hull scantlings 
have also been increased in view of the heavy Atlantic 
weather met with in the service upon which the 
ship is to be regularly engaged. 

The lifeboats are fourteen in number, and there 


are two motor launches, all carried on Welin- 





SMOKING - ROOM, LOOKING AFT 

Maclachlan davits of the automatic gravity type. 
For raising the boats eight electric hoists are fitted. 
Each of the lifeboats is equipped with Fleming 
hand-operated propelling gear. 

As the accompanying drawings show, full use has 
been made of the space available for public rooms 
and cabins, which occupy practically all decks down 
to “G,” the lower swimming bath on this deck 
actually penetrating into the auxiliary generator 
room at the centre. Such a demand for space 
naturally created a somewhat congested engine- 
room lay-out, which was further complicated by 


the necessity for a closed stokehold and air lock 
the 


entrances to different boiler-rooms. Before 
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dealing, however, with the machinery lay-out, 
we must mention some of the more noteworthy 
features of the passenger accommodation. 


CABINS AND PusBLic Rooms. 


There is a refinement and distinction about the 
public rooms and cabins which is worthy of what is 
best in British ship decoration. In the passenger 
accommodation are included eight suites de luxe on 
the sun and *‘ B "’ decks, each with a bedroom, sitting- 
room, bathroom, verandah, &c., while another 
fourteen de luxe rooms each have their own private 
bathrooms. The three hundred and eleven state- 
rooms on decks “* B ” to “‘ E,”’ comprise one, two and 








this, the decks have been carried as far as possible 
towards the stern. The boat or sun deck, to give a 
particular example, has been made entirely free 
from obstruction, by suspending the boats about 
8ft. above the promenade area. On “A” deck 
and at the front of the sun deck the promenade spaces 
are completely enclosed by steel weather screens, 
with frameless windows of the ** Beclawat "’ Pacific and 
Atlantic types, for the sides and front screens respec- 
tively. Special side lights and windows on other parts 
of the ship were supplied by J. Stone and Co., Ltd., 
and by the Carron Company, Ltd. As indicated in 
our drawing, passenger lifts are provided, there 
being two amidships and one forward, serving all 








Fic. 3--DECK WINCHES AND DERRICKS 


three-berth cabins, with a bathroom or a shower 
cubicle to each. The sanitary fittings were supplied 
by Shanks and Co., Ltd., of Barrhead, and include 
the latest designs and colourings. In order to save 
cleaning, the metal fittings are ‘‘ Fescolised,”’ with 
a non-tarnishing metal. The public rooms were 
designed under the direction of the architect, Mr. 
A. McInnes Gardner, of Glasgow, and they embody 
several original features. One of the most important 
rooms is the social hall and lounge on “ A ”’ deck— 
shown in Fig. 1—which has a width of 49ft. with a 
total length of 87ft. At the forward end there is a 
stage fully equipped with the latest lighting effects 
for performances, and a cinema screen. The fan-like 
mirror at the after end of the hall serves in an 
ingenious way to mask the apertures used for the 
cinema projectors. The lounge itself accommodates 
no fewer than 264 persons, while ninety persons can 
be seated at tables in the balconies, which give access 
to attractive outside verandahs raised slightly above 
and overlooking the deck below. Forward of the 
lounge are writing-rooms and a pleasing library, 
while, passing aft from the lounge, the main entrance 
hall is entered. Further aft on the same deck is a 
verandah café, carried out in Egyptian style, which 
overlooks the wide covered deck space set apart for 
dancing, which is 70ft. in width and 84ft. in length. 
Adjoining it is a swimming pool, alongside which are 
two further cafés. 
by a very artistic lighting scheme, comprising over 
2000 lights, which can be varied from a console on 
the orchestra platform. When desired the swimming 
pool can be covered over by deck planking to form a 
continuation of the dance floor. The windows in 
this part of the ship are carried right down to the 
deck, and are of the “ Beclawat’”’ pattern. Fig. 2 
is a view in the smoking room on the sun deck, 
which overlooks the sports deck and has a raised 
verandah outside. It is one of the principal public 
rooms. The dining saloon and foyer on “‘D” deck, 
which we do not illustrate, is outstanding in design 
and appearance, and accommodates 432 persons 
at tables of various sizes. Here, again, 4s in the other 
public rooms, an effective concealed lighting system 
has been adopted. In the execution of the decorations 
and furnishings, the firms of H. H. Martyn and Co., 
Ltd., of Cheltenham; Wyllie and Lochhead, of 
Glasgow ; Robson and Sons, Ltd., of Newcastle-on- 
Tyne; Hampton and Son, Ltd., of London, and 
Waring and Gillow, of London, all took part. The 
result is one upon which the builders and owners 
are to be congratulated. 


ARRANGEMENTS AND SOME AUXILIARY 


MACHINERY. 
A noteworthy feature of the general ship design 
is the large amount of space which has been allotted 
for games and promenade purposes. In order to do 


DEcK 


The dancing hall is illuminated | 


'to movements of the steering wheel. 


decks. They are of the “ Express” electrically 
operated marine pattern, and number thirteen in all, 
including those for service and cargo. In all cases the 
lifts are automatic in action and are push-button 
controlled. 

For handling cargo four 5-ton derricks and one 
15-ton derrick, with electric winches, have been 
arranged around the foremast to serve Nos. 1 and 2 
hatches. We have already referred to the cargo lifts 
for transferring cargo aft, which accord with recog- 
nised American practice. The cargo winches were 
supplied by Clarke, Chapman and Co., Ltd., which 
firm also built the windlass and the four warping 
capstans. The naval pattern windlass is driven by a 
150 B.H.P. motor, while the capstans, which include 
Clarke, Chapman booster gear, and winches are driven 
by 75 B.H.P. and 25 B.H.P. motors respectively, 
all these being of the G.E.C. Witton type. An inter- 
esting feature of the winch arrangement is the pro- 
vision of portable controllers which can be strapped 
to the shoulders of the operator, thereby allowing him 
to move about and so control the winches while 
watching the handling of the cargo. A view of the 
winches and derricks, taken when the vessel was along- 


| side the quay at the Walker Yard, is given in Fig. 3. 


The steering gear is of the electric-hydraulic type, with 
three main pumping units and one emergency unit, 
which is arranged to take current from an accumulator 
battery. It was built by Brown Brothers, Ltd., of 
Edinburgh, and the turning and manceuvring trials 
carried out in the Firth of Clyde while we were on 
board clearly indicated the exact and easy response 
The rudder is 
of the “‘Simplex”’ patented type. Brief reference may 
be made to the extensive refrigerating equipment, 
which was installed by J. and E. Hall, Ltd., of Dart- 
ford. It includes two vertical electrically-driven 
enclosed twin CO, compressors, which, together with 
their condensers, evaporators, and brine pumps, are 
mounted on the tank top between the two inboard 
shafts. This plant is shown in Fig.4. These machines 
are designed to deal with about 29,000 cubic feet of 
cargo space and 13,500 cubic feet of provision space, 
additional ‘“‘ Hallmark” plants being provided in 
other parts of the ship for cold cupboards and various 
domestic services. As regards the fire protection 
services and ventilation of the ship, all the cargo 
spaces are protected by the Lux-Rich fire-detection 
apparatus, working in conjunction with Lux CO, 
cylinders. A similar system is fitted in the boiler- 
rooms and machinery spaces, while in the passenger 
accommodation and stores protection is afforded by 
an installation of ‘“‘ Selex ’’ thermostatic indicators, 
which give an alarm in the wheel-house in the event 
of a fire taking place in any particular section. The 
indicator consists of a small spirit-filled glass bulb, 
which, if exposed to heat, breaks and by upsetting 
the electrical balance on a Wheatstone bridge arrange- 








ment, gives the indication in the wheel-hous 
referred to. 

The ventilation of the ship has received very car 
ful consideration in view of the extra large changes oj 
air needed on the regular service. The temperatur: 
in all living spaces is thermostatically controlled by 
the thermotank punkah louvre system, a centra| 
control panel being arranged in a fan room adjacent 
to the thermotank motor controls. The whole oi 
the installation was supplied by Thermotank, Ltd., 
of Govan, Glasgow, and is, we noted, silent in it 
operation. For the engine and boiler-rooms fou 
special *‘ Aeroto ”’ reversible ventilator type fan 
are used, these being arranged below the swivellin, 
cowls on the sun deck. We shall refer further to thes: 
special fans in a later article. 

As_ regards the navigation of the ship, all th 
latest apparatus has been included in the equipment 
which comprises Sperry gyro-compass gear an! 
searchlights, and Siemens telegraphs and navigation, 
light indicators. In order to ensure continuity o 
power supply in an emergency, a large “ panic 
battery of the marine Exide-ironclad type is carrie 
It is available for the emergency lights, and th: 
emergency steering gear motor. 

A very complete installation of wireless equipmen 
and band repeater apparatus was supplied by th: 
Marconi Company. 

On page 572 we show one of the main turbo 
alternators in the engine-room, and also three of th: 








Fic. 4--MOTOR -DRIVEN REFRIGERATING 


CompPRESSORS 
four propelling motors in the motor-room. The 
comparatively small size of these units may be 


remarked upon. 
Below we give the principal hull dimensions and 
particulars of the passenger accommodation. 


Hull Particulars. 
579ft. Gin 


Length overall 
76ft. 6in 


Breadth moulded 


Breadth extreme 83ft. bin 
Depth moulded to A deck 59ft. Vin. 
Loaded draught. . 26ft. 3in. 


About 22,500 


19} knots 


Gross tonnage 
Service speed 


Trial speed . . 20 knots 
Passenger Accommodation. 

First-class passengers . 831 

Second-class passengers 31 


About 456 
About 1318 


Officers and crew ; 
Total number of persons carried 


In our next article we propose to deal more fully 


with the mechanical and electrical features of the 


turbo-alternators, the control gear, and the auxiliary 


machinery. 
(To be continued.) 








THE report of the committee on welded containers for 
the conveyance of gases under high pressures has just been 
issued by H.M. Stationery Office, price Is. 3d. The com 
mittee suggests that mild steel having an ultimate tensile 
strength of 24 to 28 tons per square inch should be used, 
and that the thickness of the body plates for all containers 
should be calculated so as to allow a maximum working 
stress, due to internal pressure, of 34 tons per square inch. 
Three welding processes have been considered by the 
committee—acetylene and electric welding, in which added 
material is introduced into the joint in a fused condition, 
and water gas welding, in which the plates are rolled or 
hammered together while in a heated plastic condition. 
Water gas welded drums exhibited superior behaviour in 
the drop tests carried out on behalf of the railway com- 
panies and the committee, while an extensive examination 
carried out at the National Physical Laboratory clearly 
indicated that water gas welding gives a much less brittle 
junction than acetylene or electric welding. Full accounts 
of these investigations are included as appendices to the 
report. It is therefore concluded that only water gas 
welding should be permitted in the future manufacture of 
containers. Subsequent heat treatment is recommended 
to ensure maximum ductility and resistance to impact, 
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Akroyd Stuart and the Oil Engine.* 
By ALAN E. L. CHORLTON. 
No. I. 


Ir is believed that the bequest of Akroyd Stuart covered 
an ardent desire that it would bring recognition to the 
work that he had done. 

When Herbert Akroyd Stuart invented the injection 
engine, using a charge of pure air only, and the divided 
combustion chamber with a turbulent neck, one feels he 
builded better than he knew, for he did not reveal to us 
if he fully understood all that lay within them, or in those 
early days, quite foresaw what might grow from these 
roots. It will be generally agreed that he did not receive | 
due acknowledgment of the value of his inventions ; 
maybe for this reason, or because the developments that 
followed were so often carried out by others, that the direct 
connection with his work was lost. If he was rather 
disappointed at this, he had the satisfaction of living to 
see much development take place founded on his original 
work, and even though not always acknowledged, this 














timing the supply of liquid hydro-carbons.”” The later 
one, however, mentions that “ the necessary quantities of 
combustible may be drawn in during the suction or out- 


| stroke of the piston,”’ and so there is little doubt that | 


Akroyd Stuart at the time looked upon this device as a 
means for stratification or isolation of the charge con- 
taining a combustible, to prevent pre-ignition from a 
permanent igniter. 

We can say that the Akroyd Stuart patents covered : 

(1) The use in an engine of a charge of air alone. The 
injection of the fuel oil into this air in the combustion 
chamber through a sprayer—without air—during the 
compression stroke. Ignition by the heat of the air 
compressed. : 

(2) A divided combustion chamber, the communica- 
tion between the two parts being by means of a conduit 
of reduced area, and which provides 


(3) A method of imposing turbulence on the charge | 
greater than is obtained by normal means, without 
throttling the induction. 

(4) In a mixture engine a controllable degree of 
isolation is made possible, between the fuel and air 
charge 


and the air proper. 


. = 


the mixture 
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progress must have been of considerable gratification to 
him, and therefore some compensation. 

We may differentiate between the practical nature of the 
inventions of Akroyd Stuart and the more theoretical one 
of Diesel, but we must note the inclusive wording of the 
patent of Akroyd Stuart, No. 7146 of 1890. This specifica- 
tion states :—‘* The induction stroke which is the first 
outward stroke instead of drawing into the cylinder a 
mixture of hydro-carbon vapour and air, simply draws in 
pure atmospheric air; the compression or first return 
stroke, compressing this air . . . and at the desired part 
of this compression stroke, the supply of liquid hydro- 
carbon is forced, in a spray form, . . . it combines with 
the heated air ; automatic ignition takes place, and propels 
the piston which forms the working or second outward 
stroke.” This ante-dates the specification of Diesel as it 
is two years earlier, and therefore all Diesel engines made 
may be said to fall within its scope. His patents have been 














Tee Exowaece” 
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so much overlooked, that the pure air charge type is always | 
referred to as the Diesel, and to-day an airless injection, 
self-ignition engine—which is more precisely what that of 
Akroyd Stuart was—is often called a compressorless Diesel. 

His second invention of equal importance, namely, the 
two cell combustion chamber with communicating passage 
of reduced area, is covered by patent specification 
No. 15,994 of 1890. 

From the two specifications quoted, bearing in mind the 
drawing attached, it would appear that a special claim for 
the conduit of reduced area had been inadvertently | 
omitted from the earlier patent, or that experimental work 
had been carried out between May 8th and October 8th, | 
1890, which proved that this feature was of more value | 
than was at first anticipated, as all the details concerned 
and also the arrangement of them are practically identical | 
in the drawings accompanying both specifications. 

The drawings, Fig. 1, have been prepared from specifica- | 
tions Nos. 7146 and 15,994 of 1890. The prevention of | 
pre-ignition is referred to in the earlier specification, but | 
this was evidently to be brought about “ by correctly | 


bg Akroyd Stuart Award pa ; r, 1930-31, read before the Inati- 
tute of Marine Engineers on Tuesday, November 24th, 1931. 


AKROYD STUART'S ORIGINAL ENGINE, WITH INDICATOR CARDS 


One does not want in any way to detract from the work 
of Diesel, but rather to indicate that the earlier work of 
Akroyd Stuart with its potential development has been 
somewhat overlooked. Perhaps a comparison can be made 
by saying that Diesel’s proposals were theoretical and 
Akroyd Stuart's practical. Whilst a pure air charge and 
automatic ignition was used in both, the actual engines as 
made and run differed, for Akroyd Stuart really used the 
constant volume cycle, and Diesel the constant pressure. 

The compression found in the constant volume diagram 
is higher than was used in the original Akroyd Stuart 
engines. Indicator diagrams from Akroyd Stuart's original 
engine, taken during a test by Professor Robinson, are 
shown in Fig. 1. 

In what, we may ask, do modern engines differ from that 
of Akroyd Stuart ? A reasonable reply would be that they 
have a higher compression pressure, and a much improved 
sprayer and fuel pump. This may seem a simple and 
inadequate explanation, yet the improvements that make 
the present engine possible have only come about as do 
so many things—for example, the evolution of the internal 
combustion engine itself—that is, slowly, step by step, 
and by many hands ; by raising the compression pressure, 
for increased economy and power, and in practical per- 
formance, by improvements in detail parts, such as the 
sprayer and pump, rendering more efficient combustion 
possible, and in material, whereby breakdowns are pre- 
vented, 

In the original engines the compression pressure was but 


45 lb. per square inch, and this has gradually risen until | 
to-day we have arrived at 450 Ib., or ten times the original. | 


Sometimes even higher values are reached. 
The extreme importance of the spraying nozzle itself, 


| and the pump action connected therewith, may not have 


been sufficiently appreciated by Akroyd Stuart and his 
colleagues, and even if it were, they were probably not in 


a position to produce such accurate devices as have been | 


found necessary to give the results we now obtain. He 


| must, however, have had this in mind, as a baffle for the | 
| oil spray to impinge upon and improve the atomisation is 


referred to in patent No. 7146. This is illustrated in Fig. 2. 
The difficulties met with may have had some influence in 


| change of type, for the engine of patent No. 3909 of 1892— 


water-cooled neck—-was the one to be actually made in 
quantity. In this engine, by the use of an earlier injection, 
a longer time was allowed to vaporise the oil, it being 
injected on the suction stroke. This would be the more 


| necessary if the atomisation of the fuel oil as then obtained 
| by the sprayer was insufficient. 


In considering this reversion from the basic patent, 
it must not be overlooked that the vaporising engine was 
then standard, a notable example being the Priestman, 
and, further, that a suction charge conformed to the 
practice of gas engines generally, then the leading internal 
combustion type. The Akroyd Stuart engine, as manu- 
factured, was therefore really on the lines of standard 
practice of the day, in which a combustible mixture was 
compressed. It is doubtful, with this important considera- 
tion, as a guide, in mind, and with the atomisation then 
possible, that any other cycle of working such as the con- 
stant pressure was considered practically possible. The 
practical mind was perhaps enslaved in its “shop” prac- 
tice. These engines all ran at moderate speeds, around 
200 r.p.m. In the fast-running engine of to-day, although 
the injection and spraying devices are so vastly improved, 
the time for combustion is so reduced, that though this 
rate goes up somewhat with the speed, the tendency is 
definitely to adhere to the cycle in which the heat is added 
at constant volume. This important difference from that 


| adopted by Diesel has always remained. On the other 
‘hand, it might be suggested that the too-rigid adhesion 
lof the Diesel designer to the constant-pressure cycle and 
| other set ideas, which were almost accepted as immutable 
| laws, delayed the development of the quick-running engine 
| for a long time. 

Progress took place when airless 

constant volume cycle were returned to, and in this sense 

| the Akroyd Stuart engine is more particularly exemplified 
to-day by oil injection engines of the airless type than is 
the Diesel, particularly when the two-cell type—his second 
patent—is used. The comparative diagrams of the two 
and one-cell types are given in Fig. 3. 

Steady improvement of the two-cell type went on, 
| particularly in Lincolnshire by Messrs. Hornsby and others, 
compression being gradually increased. The engines were 
usually of the horizontal type. Little was published, 
however, and it was not until the advent of the higher- 

speed vertical with airless injection that really intensive 


injection and the 
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and widespread research into the injection and combustion 
processes began. This has taken place in many countries, 
| both in laboratories and works experimental shops. 

The first fuel oil nozzles used by Akroyd Stuart had but 
a single hole. Later, a back-pressure valve was introduced 
when the engine was constructed at Grantham; then 
later still several holes were tried, but the pressure of dis 
charge was always relatively low, and the spray compared 
| with to-day insufficiently atomised. 

In those earlier days, the results of researches carried out 
were, if recorded, not published. Progress made was 
largely intuitional, cut and try, and the results remained 
}in the hands of the companies concerned. The many 
| measuring instruments now available have enabled very 
| detailed investigation of the oil sprays and the critical 
| points of the injection period to be carried out—quite 
impossible in those days. The extensive publication of 
results from special laboratories, has, by helping those 
| concerned, accelerated progress generally. 
| From the diagrams taken it is indicated that on the 
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injection of the fuel at the end of the compression stroke, 
immediate combustion does not take place. There is a 
lag, shown by a sort of dip or dimple in the curve between 
the compression line and the sharp rise of combustion. 
This lag period is one in which the oil jet is partly vaporis 
ing before definitely bursting into conflagration. Fig. 4 
roughly illustrates the lag period in a high-compression 
engine, the full line being low speed, 100 r.p.m., and the 
dotted line higher speed, 1000 r.p.m. The lag period in 
the early oil engine, due to the insufficient atomisation and 
the lower compression, was so long that injection often 
took place in the suction stroke. The lag was then until 
ignition at the end of compression. In the present types 
with injection during compression there is a slight burning 
of the jet along the edges, so to speak, by which the tem 
perature is raised further to bring about the more rapid 
propagation of the flame to complete the whole. Some 
effective combustion probably also occurred during the 
long lag on the early engines. 

The relatively slow initial combustion of the Akroyd 
Stuart engine is also shown by Professor Robinson's 
statement in his paper of 1891, viz.: 

“I thought that by working this pump—injection 
out of its proper time, the pre-ignition produced would 
reverse the engine, but I could not succeed in doing so.”’ 





It is interesting to note that this method of reversal 
became standard in the Bolinder—a true Akroyd Stuart 
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type—tmarine engine years after, but the compression 
pressure had by then been raised considerably. This 
lag period in the Akroyd Stuart engine—mixture type— | 
was also controlled by the neck, i.e., the passage in the | 
separating diaphragm in the combustion chamber. The | 
rate of combustion was similarly affected due to the | 
increased turbulence of the air charge set up by being forced 
through. The shape of the combustion chamber also | 
affects the combustion lag, and that of the degree of atomi- | 
sation of the fuel jet, with its penetration and tempera- 
ture, and hence offers a wide field for inter-related research. 

Good work has been done in investigating the action of 
jets in this country, particularly by Bird; also by others 
in Germany, but the most extensive experiments so far 
carried out have been under the auspices of the National 
Advisory Committee for Aeronautics in the United States, 
most of which have been published. 

With air injection in the Diesel we have a degree of 
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Fic. 5—VARIOUS TYPES OF 


maximum turbulence and mixture—air and oil—hence 
the injection can begin late almost at the end of the com- 
pression stroke, when, due to this turbulence by the com- 
pressed air, the atomisation is so efficient that the oil begins 
to burn immediately on entry, and the pressure line can be 
kept at almost constant pressure, and the maximum pres- 
sures are relatively low. On the other hand, the atomisa- 
tion and lesser turbulence—without air blast—of the 
direct-injection engine is of such a lesser degree that an 
earlier injection is necessary with a greater rise of pressure, 
more as in the constant-volume cycle. For high speeds 
with the airless type, the injection is still earlier and much 
more oil is in the cylinder before real combustion takes 
place, the initial burning being relatively small, the lag is 
naturally greater, and the rapid rise in the pressure which 
follows takes place more still at constant volume. The 
rate and extent of the rise are controllable to a certain 
degree, mainly by the amount of turbulence. 

A method of controlling the rate of combustion apart 
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Fic. 6 EXAMPLES OF NOZZLES 


developed 


| understood, it is doubtful if he foresaw its full use in this 
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small holes into the combustion chamber proper, there 
burning completely. The size of the holes in the diaphragm 
connecting the two cells governs the point of ignition and 
the fineness of the spray. 


of the jet, and the rate of combustion requires a good deal 
more research before we have the complete connection, 
A co-ordination of all work done on jets and sprays up to 
the present, with their relation to practice, would be of 
considerable value to designers. 

Reverting to Akroyd Stuart’s second invention, namely, 
the two-cell throttled connection combustion chamber, 
we can safely say that it was a device of great value, for 
it has continued in use to this day in many oil engines, and 
the tendency is for it to increase rather than die out. The 
movement of air through the neck creates a forced tur- 
bulence of almost any degree of intensity, and this is set 
up on the compression stroke, or in a developed form it 
operates actually after the inital ignition of the injected 
oil. So far as the author is aware, the full effects of this 
controlling connecting port were never set out in writing 
by Akroyd Stuart. As turbulence was not then fully 
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NOZZLES 


respect. This device has been very fruitful in that it has 
had developments in many directions, some of which seem 
almost to have lost direct connection with the original. 
Thus we can trace the same principle in the Brons cup. 
In this design— illustrated in Fig. 5 (a)—a cup is fixed 
inside the main combustion chamber, connected with it 
by a fine-holed diaphragm. The fuel is dropped into the 
eup during the suction stroke, as Akroyd Stuart injected 
it in his third patent. On the compression stroke, the 
heated air is forced through holes in the diaphragm, with 
great disturbance, into the oil lying there. The lighter 
fractions first distil off, when the still rising temperature of 
compression ultimately fires them and the remaining oil is 
then expelled by the high pressure generated, through the 
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Fic. 7—-MECHANICALLY OPERATED FUEL VALVE 


Another two-cell type with a holed diaphragm was 
later, the pre-combustion chamber or 





from turvulence is by varying the speed of the fuel oil 
pump stroke, which may be slow at the beginning with an 
increasing rate at the end. The rate of ignition of the 
oil increasing as the engine speed goes up, i.e., the turbu- 
lence also rises, no reasonable limit seems to be imposed 
on engine revolutions other than mechanical considera- 
tions of design. 

Investigators have also inquired into injection lag due 
to the length of the high-pressure injection pipe, and 
tabulated the amount. For lag, the length of the main is 
the important factor. The diameter is a minor considera- 
tion, though variation in pressure is somewhat more 
important. 

In a certain case some years ago, because of a valve gear 
factor in the injection of a reversing two-cycle engine 
with an Akroyd Stuart type combustion chamber, an 
unusually long supply conduit was used. In this case a 
main 30ft. long was determined by experiment to give the | 
exact lag period required. 

The inter-relation between turbulence, the atomisation 


Vorkammer. In this case, the outer chamber is also 
relatively small, and is connected to the main chamber 
similarly by holes used for spraying the fuel, the difference 
from the Brons being that the fuel is injected into the small 
chamber on the compression stroke, from which it is 
expelled through the spraying holes by a similar pre- 
liminary explosion—or auto-injection. This device is now 
quite a favourite one for small cylinders, and many varia- 
tions from the early perforated tube in the cup have been 
developed. These devices, though having a distinct con- 
nection with, are a somewhat considerable development 
from, the original two-cell combustion chamber of Akroyd 
Stuart, for he did not at any rate deliberately use it to 
create automatic injection, as these devices do. As in the 
earlier engine, the developments in the use of the neck 
have been as a device for creating a forced turbulence to 
speed up ignition, and a most potent device it is. 

Ina later form of the two-cell type, the auxiliary chamber 
acts after the beginning of injection. The spray does not 


We can now consider the foregoing somewhat general 
remarks in more applied sense, in relation to the practice 
of the present day, particularly for high-speed engines, 
taking injectors and injection systems first. The oil engin 
forty years ago had even then the two systems of injection 
—air and airless. In Fig. 5 (6) we see in the Priestman « 
nozzle of the first type, and in Fig. 5 (c) the Akroyd, thy 
second. At the present time, for the high-speed engine 
the airless type is in almost universal use, and the nozzk 
with the loaded valve is more in favour than the open typx 
as originally used by Akroyd Stuart. 

The loaded valve type has many forms and different 
designs of nozzle, such as the pepper castor or multipk 
hole, the outward opening valve, the annulus, impinging 
jets, slots, diaphragms, &c. Several examples of nozzle. 
are given in Fig. 6. The open nozzle used at one time in 
the majority of medium-compression engines is still in 
use in some of the present high-compression high-speed 
types, and is also shown in Fig. 6. The mechanically 
operated valve shown in Fig. 7 is used in systems having « 
constant-pressure fuel main. It is rarely used for th: 
highest speeds. The best example of this type was th 
Vickers, used on British submarines, though most of th: 
engines had independent pumps, one per cylinder. 


(To be continued.) 








B.E.8.A. SPECIFICATIONS. 


All B.E.S.A. Specifications can be obtained from the 
Publications Department of the Association at 28, Victoria. 
street, London, S.W.1. The price of each specification is 
2s. 2d. post free, unless otherwise stated. 


LETTER SYMBOLS FOR USE 

ELECTROTECHNICS. 
fact that the International Electro 
t ion published a list of international 
letter symbols as long ago as 1920, many writers use their 
own symbols and abbreviations for electrical units and 
quantities, and with a view to securing greater uniformity 
in this direction, the British Standard Letter Symbols, many 
of which are included in the British Standard Glossary 
of Electrical Terms—B.S.8. No. 205, 1926—has now been 
issued as a separate publication. The British standards 
are, to all intents and purposes, identical with those 
recommended by the International Electrotechnical 
Commission in 1.E.C. Publication No. 27, although in 
one or two instances changes have been made. It should 
be noted that the type faces employed for the symbols 
in this list are shown as examples only and other type faces 
may be used if more convenient. 

A comprehensive British Standard List of Symbols and 
Abbreviations used in Engineering is at present in prepara- 
tion, and the British Standard Letter Symbols for use in 
Electrotechnics will form a part of the Electrical Section 
of the more comprehensive list. 


IN 
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PORTLAND CEMENT. 


A revised edition of the British Standard Specification 
for Portland Cement—B.S.8. No. 12, 1931—has just been 
issued. The last revision took place in 1925. The new 
specification contains a number of modifications, amongst 
which may be noted the elimination of the twenty-eight- 
day test for cement and sand mortar, the three and seven- 
day tests only being specified ; the introduction of a new 
method for ascertaining the quantity of water to be used 
for gauging for the tensile strength of cement and sand 
mortar, setting time and soundness tests; the reduction 
of the time of boiling in the test for soundness from six 
hours to three hours, and the inclusion of a stipulation 
as to the weight of cement in bags, wooden casks or steel 
drums. This last stipulation is not, however, to become 
operative until January Ist, 1933, so as to enable existing 
stocks, &c., to be used up. The tensile test on neat cement 
is no longer an obligatory test of the specification, but 
for those who wish to use it, it is given in an Appendix 
as an optional test. Provision has also been specially 
made for the testing of cement in hot climates. A fuller 
list of the principal alterations made is, as usual, given 
in the foreword to the specification. 


Tue change of title of the British Engineering Standards 
Association has now been made. The new title is British 
Standards Institution. 








WORM GEAR EFFICIENCY. 


Since the publication in our issue of October 23rd of 
results obtained with a ‘‘ Holroyd-Walker"’ worm gear. 
John Holroyd and Co., Ltd., Milnrow, have had further 


experiments carried out at the National Physical Labora- 


tory on the same type of gear, and efficiencies up to and 
over 98 per cent. have been reached. 

The particular pair of gears tested was the same as in 
the previous test as regards ratio, centre distance, mate- 


rials, lubricant, &c., with the sole exception that the con- 
ditions of tooth contact between the worm and wheel were 
altered. 


The test results are given in the table below :— 


R.p.m. of worm Horse-power. Observed efficiency. 


Per cent. 

1030 13-8 97-5 
1520 20-4 97-5 
1035 24-3 97-7 
1530 36-0 97-8 
1015 33-7 97 -6 
1500 49-8 97-7 
1000 43 aN 

1500 64-5 97-8 


In another test efficiencies up to 98-2 per cent. were 


observed. It will be seen from the table above that the 
efficiency again reached its maximum under the maximum 





enter it. 


test load. 
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Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
Anti-Dumping. 


THERE has not been over-much enthusiasm in 
Birmingham and the Black Country over the Anti- 
dumping Order, for although it is admittedly a good start, 
it is not sufficiently embracing to protect the wide variety 
of industrial interests in this area. Many of the more 
important trades in the area do not find a place in the 
official schedule, but, of course, it could hardly be expected 
that a first list could be complete. It is hoped that further 
lists of tariffs will cause more satisfaction, and result in 
an increase in manufacturing output in this district. 
Certain local industries will benefit by the present Order, 
including that related to steel tubular furniture, which is 
to a considerable extent a Birmingham industry. Only 
a small proportion of things which come under the 
heading of hardware—so important to this area—are 
included, and this and its allied trades have in the main 
still to be dealt with. Midland iron and steel masters and 
manufacturers of finished goods are looking for an extended 
schedule in the very near future. 


Pig Iron. 


New business in the pig iron market is not 
weighty, but specifications against existing contracts are 
fairly satisfactory and present consumptive requirements 
about balance production. There are, of course, still 
stocks at some of the blast-furnaces to be cleared, but they 
are not so unwieldy as they were some months ago. 
Derbyshire furnacemen have less material on hand than 
those in Northamptonshire, but this is due in a large 
measure to the fact that many of the Derbyshire furnaces 
are connected with the pipe foundries, and only a portion 
of their output comes on to the open market. Consumers 
of raw iron in the Midlands have, generally speaking, 
arranged for their requirements to the end of the year, 
if not a little beyond, and only small parcels to meet un- 
calculated needs are now the subject of market activities. 
The actual business transacted on ‘Change in Birmingham 
this week was very small. Smelters are keeping a keen 
eye on the fuel market, for there seems every likelihood 
of a further stiffening of furnace coke prices. If the 
increases should be of a serious character, it is considered 
highly probable that the Central Pig Iron Producers’ 
Association would be compelled, in the interests of its 
members, to advance the minimum selling prices of pig 
iron. Bearing these things in mind, Midland furnacemen 
are not anxious to enter into commitments for next year, 
though some substantial contracts are reported to have 
been offered at current rates. Most smelters decline to be 
drawn, and are awaiting development of the situation, 
being convinced that they have nothing to loose by so 
doing, but that, on the other hand, they stand to gain in 
that they will be able to do business at improved rates 
before existing contracts expire. Furnace coke this week 
is quoted 12s. 6d. per ton at ovens, an advance of Is. to 
Is. 6d. per ton on the prices asked a couple of months ago. 
Demand for pig iron from foundries engaged on light cast- 
ings is maintained at the improved level reported earlier 
in the autumn. The call for forge iron is limited, and only 
a few small parcels of hematite, mostly from South Wales 
and the North-East Coast, are being received. Prices are 
unchanged for pig iron at £3 2s. 6d. for Northamptonshire 
foundry No. 3 and £3 6s. for Derbyshire. Other grades are 
in proportion. 


Staffordshire Iron Trade. 


There is slightly more work about in the Stafford- 
shire finished iron trade, but conditions ruling remain 
very unsatisfactory. A few of the mills have better order 
books, and plants are operating with greater regularity. 
There are few firms, if any, however, which are able to 
make full-time production. Makers of marked bars 
experience a constant, though irregular, demand for their 
products, which are largely used for exacting engineering 
requirements. They are able to maintain selling prices 
at £12 per ton. It is thought probable that the price would 
be reduced if makers could see any chance of stimulating 
demand by so doing. This, however, they do not seem 
able to do, and inquiries amongst consumers are not 
encouraging. In the Crown bar branch competition for 
a very small volume of business is keen, and quotations 
range from £9 5s. to £10 5s. Staffordshire ironmasters, 
for the greater part, would be unwilling to accept the lower 
figure, this being the price named by competitors from 
other districts who produce what Staffordshire makers 
contend is an inferior grade bar. The nut and bolt and 
fencing works in this area being quiet, there is but a poor 
demand for common bars. Continental material is still 
being used to a considerable extent in these establishments. 
Wrought iron tube strip is in improving request, and 
some really good orders are said to have been received by 
local producers during the past week or so. Values con- 
tinue steady at £10 10s. to £10 12s. 6d. per ton. 


Steel. 


Midland steelmasters producing heavy steel are 
hopeful of obtaining further orders, but there is no business 
of a substantial character being given out at date. Sections, 
joists and plates have not been absorbed as fast as they 
have been bought and users have larger stocks than for 
some little while past. Structural engineers are notably 
short of large contracts, and their requirements are small. 
Finished steel prices are unchanged, angles being £8 7s. 6d., 
tees £9 7s. 6d., joists £8 15s., and ship, bridge and tank 
plates £8 17s. 6d., all subject to their respective rebates. 
Boiler plates are steady at the lower figure of £8 12s. 6d. 
There is more business in the half-products departments. 
Re-rollers are busier, and makers of billets are getting 
a better share of the orders. A determined effort is being 
made to bring all sellers of English billets into line as 
regards a minimum price for soft billets at £5 7s. 6d. It 
is felt that anything less than this is an unremunerative 
figure. . Small steel bars, re-rolled, can now be bought 





at £6 12s. 6d., if the order is a substantial one. All-British 
bars command £7 15s. A good deal of steel is being rolled 
in the district for various departments of local manu- 
facturing industry, and a good deal more is being imported 
from abroad. This is chiefly on old contracts, however, 
importing merchants finding bhysiness very poor at the 
moment. Some new orders have been taken at special low 
rates, 


Sheet Prices. 

Producers of galvanised sheets have been unable 
to stem the tide of depreciation, and values have fallen 
a further half-crown per ton. Quotations this week were 
generally on the basis of £9 5s. per ton for 24 gauge 
galvanised corrugateds, but even this figure was held by 
buyers not to constitute the minimum. Many of them 
claimed to have done business at £9 2s. 6d. per ton f.o.b., 
and their claim appears to be substantiated. Local mills 
are still short of work. Orders are coming in both from 
home and export buyers, but tonnages are very small, 
especially as regards overseas business. Mills continue to 
operate below capacity, sufficient orders not being 
obtainable even by those firms willing to accept cut prices. 


Automobile Engineering. 

Conditions existing in the automobile engineering 
industry in Birmingham, Coventry, and Wolverhampton 
do not show much change, but what movement there may 
be is for the better. Light car firms view the future with 
confidence, while there is a more hopeful spirit in existence 
in that section of the industry devoted to larger and more 
expensive models. Overseas trade is reported to present 
more possibilities than it did last year, and new markets 
overseas are being sought for. There is rather more move- 
ment in the commercial vehicle side of the industry, but 
orders for large passenger carrying omnibuses are not 
considered to be satisfactory in number. 


Automobile Engineers Loss. 


Humber, Ltd., the Coventry automobile company, 
has had an exceptionally difficult year, and its accounts 
show a net loss of £96,155, as compared with a net profit 
of £42,275 for the previous year’s working. A credit 
balance of £40,105 is brought into the accounts, and, after 
providing for the first half-year’s dividend on the prefer- 
ence shares, the adverse balance is £90,857. To provide 
for this the general reserve of £11,480 is transferred to 
profit and loss account, together with £115,184 from the 
building reserve, thus leaving a credit balance of £35,807 
to be carried forward. It should be borne in mind that 
reorganisation has been going on during the past year, and 
that as the scheme includes the reorganisation of the lay-out 
of three works and the installation of new plant, it is 
impossible to avoid a restriction of production. The firm's 
loss is, however, higher than had been expected. It is 
encouraging to have the directors’ assurance that during 
the last few months the export trade has shown encourag- 
ing signs of expansion. 


Unsatisfactory Year for B.S.A. 


The Birmingham Small Arms Company made a 
loss of £112,944 in the year ended July 3lst last. The 
report of the year’s trading is a depressing one, for, added 
to the above-named amount, is the sum of £91,250 interest 
on the debenture stock, making a total loss of £204,194, 
as compared with a net profit of £148,026 in the previous 
year. The directors’ report points out that the severe 
trade depression referred to by the chairman at the last 
annual meeting became even more accentuated as the year 
progressed. Reference is also made to the success of the 
Daimler fluid fly-wheel transmission, the development of 
which has involved the company in a very heavy outlay, 
but which, it is hoped, will be thoroughly justified by 
results. 


New Birmingham Works. 


The Birmingham razor blade making firm of 
W. J. Myatt and Co., Ltd., of Graham-street, is so con- 
fident as to the future, now that an Anti-dumping Order 
has been made, that it has entered into a contract for 
building new works which will double its present productive 
capacity. The bulk of the firm’s business in safety razor 
blades is in the home market, though a fair amount of 
trade is done with Australia and South Africa. It is anti- 
cipated that in the near future it may be possible to 
open up connections with America and Canada. From 
January to June this year German manufacturers sent 
into this country 120 million blades, and, fearing the Anti- 
dumping Order, their consignments since June have been 
on an even greater scale. 


Wagon Order. 


The Metropolitan-Cammell Carriage Wagon and 
Finance Company, Ltd., of Saltley, Birmingham, has 
received from the Chinese Government Purchasing Com- 
mission a contract for sixty 40-ton all-steel covered wagons 
required for service on the Tientsin-Pukow Railway. 


Birmingham Unemployment. 


A further substantial decrease in unemployment 
in Birmingham is revealed by the latest figures, the total 
being 63,484, compared with 65,043 a week earlier. At 
the corresponding date last year the total was 51,740, or 
11,744 less. The figures have declined consistently since 
September 28th, when the total was 74,872, and the aggre- 
gate fall in the eight weeks is 11,496. 








LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER. 
Textile Machinists’ Overseas Markets. 
Born in quantity and value, though more 


particularly in quantity, the shipments of British textile 
machinery during October were above the average for 





the completed ten months of this year, without, however, 
so far reflecting in any material degree the improvement 
that is reported to have occurred among textile machinists. 
Last month's exports, which were valued at £459,370, 
compared with £735,612 in October, 1930, included 3859 
tons of spinning and twisting machinery, valued at 
£333,689, and 1356 tons of weaving machinery, valued at 
£79,616, the most important individual market being 
British India, with takings valued at £153,705, followed 
by Japan £50,370, China £41,870, France £23,973, South 
America £20,255, Germany £16,916, the Netherlands 
£13,349, the United States £10,808, Australia £10,242, 
and Russia £8728, *‘ other European countries "’ accounting 
for shipments valued in the aggregate at £83,673. In the 
January-October period of the present year, British 
exports of textile machinery amounted to 44,363 tons, 
valued at £4,326,772, against 80,729 tons and £7,628,481 
in the corresponding period of 1930. 


** Long-view ' Problems of Industry. 


Considerable interest 
conference held in Manchester on 
which had been arranged by the 
Development Council. Discussion 
which had heen prepared by Mr. 7 
dent of the Manchester Chamber of Commerce and the 
chairman of the Development Council. An important 
statement in the report is that the Council hopes to make 
a contribution to Lancashire's future economic well- 
being by studying what are described as “ long-view ” 
problems, and to this end it is emphasised how essential 
it is to have full and accurate knowledge of the industrial 
situation. Arrangements have, therefore, been made 
with the universities of Manchester and Liverpool for 
an industrial survey of Lancashire. This survey is now 
proceeding, and it is hoped that the results will be published 
in the near future and will provide a concrete basis for 
the Development Council in making its further plans. 
The Council also proposes to explore various problems, 
such as movements of labour from old to new industries, 
finance for new enterprises, and development of marketing 
facilities for local products. Lord Derby, who presided 
over the conference, stated that at the moment there 
were between thirty and forty genuine applications from 
foreign concerns which wanted to establish works in 
Lancashire. *‘ This,” he added, “is the greatest oppor- 
tunity Lancashire will ever have.” 


has been taken in the 
Tuesday of this week 
Lancashire Industrial 
centred upon a report 
". D. Barlow, the Presi- 


Ship Canal’s New Docks. 


Two important works which have been put in 
hand this year at the Port of Manchester are a new oil 
dock at Stanlow, which lies about 4} miles from the 
Eastham entrance to the Ship Canal, and a new wharf 
and lay-bye at Irlam. The new oil dock, on which work 
is progressing rapidly, lies alongside the original dock 
at Stanlow, which was opened in 1922. The widened 
entrance, serving both docks, will form a turning basin 
for the increasing number of vessels using this section of 
the canal. The new dock, which is 650ft. long and 180ft. 
wide, with 30ft. depth of water, will accommodate two 
large ocean-going tankers. The new wharf and lay-bye 
at Irlam is designed to provide waterside facilities for the 
works of the Lancashire Steel Corporation. It will he 
equipped with railway connections and modern appliances 
for the rapid handling of iron ore and other materials. 


Grain-handling Plant for Denmark. 


It is announced that Henry Simon, Ltd., of 
Cheadle Heath, near Manchester, has secured a contract 
from the Jutland Co-operative Provender Supply Associa- 
tion, of Copenhagen, for a travelling pneumatic grain- 
handling plant with a capacity of 120 tons an hour. 


Non-ferrous Metals. 


The past week has been a severe testing time 
for copper, but other sections of the non-ferrous metals 
market, though on occasion sympathetically affected by 
the fall in copper, on balance for the week have been able 
to maintain a reasonably steady front The weakness in 
copper since my last report appears to have been due almost 
wholly to the market belief that the negotiations in 
America on the question of reducing production have 
failed completely, coupled, of course, with the resultant 
speculative operations and the marked reserve of buyers 
for the time being. Compared with a week ago prices are 
lower hy about £4 a ton for standard brands, and at the 
moment of writing the position is far from strong. After 
losing some ground in consequence of the development 
in the copper situation, tin effected a recovery and, at 
the moment of writing, is roughly £1 10s. a ton higher 
than at last report. A feature of the tin section is the 
returning confidence in the statistical position: The 
demand for lead during the past week has been rather 
quieter, but following upon some easing of values these 
have swung back to exactly where they were a week ago. 
Spelter is cheaper on balance by about Is. 6d. a ton, and 
the demand for the metal can only be described as 
moderate. 


Iron and Steel. 


There has been some renewal of buying interest 
in foundry iron over the first three months of next year, 
and additions to the orders already on the books of Midland 
makers have been placed by Lancashire users. This 
proved, however, to be a somewhat short-lived spurt, and 
at the moment new business has eased off appreciably. 
Deliveries to, and apparent consumption by, Lancashire 
foundries keep up at the recently improved level, and 
quotations are steady at 67s. per ton for Staffordshire, 
Derbyshire and Cleveland No. 3, 65s. 6d. for Northants, 
87s. for Scottish, and 8ls. for West Coast hematite, 
all delivered equal to Manchester. Trade in manufactured 
iron is quiet locally, with Lancashire Crown bars at £9 15s. 
per ton and seconds at £8 5s. There has been little or 
no expansion in the demand here for steel, apart from the 
slight improvement already noted in local sales of special 
alloy steels, and the tonnages being ordered by construc- 
tional engineers and other Lancashire consumers of heavy 
materials are on a disappointing scale. There has been 
no change in values, however, sections being offered at 
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£8 7s. 6d. per ton, joists at £8 15s., tank plates at £8 17s. 6d., 
acil and basic boiler plates at from £8 17s, 6d. to £9, 3in. 
and upward bars at £9 7s. 6d., and small re-rolled bars 
at about £7 per ton. 


BARROW-IN-FURNESS. 
Hematite. 


The market remains unaltered and trade, if 
anything, is on the quiet side. The hopes expressed by 
some that trade would receive a big impetus have not been 
realised. A month or two ago there was a livelier tone, 
and buyers were more inclined to order forward, but now 
business has fallen back to the hand-to-mouth buying. 
As far as home demands are concerned, there has got to 
be a vast improvement in the engineering trade of the 
country before makers in this district get busy and, as 
regards foreign buyers, the fall of the pound has not 
benefited this part of the country much, and there is only 
a poor demand on both continental and American account. 
The output is being cleared owing to local steel require- 
ments, and stocks are coming down—but slowly. Iron 
ore is in quiet demand, the steel trade remains quiet and 
fresh orders would help local makers along very consider- 
ably. Hoops and small sections are in better circumstances. 


Shipbuilding. 


The burning of the ** Bermuda” at Belfast has 
set tongues busy locally, for it is argued that now that 
the vessel is practically a loss, the firm may be in the market 
for another vessel, and, in view of the fact that Vickers-Arm- 
strongs have just completed the *‘ Monarch of Bermuda,” 
there may be some chance of a sister ship being ordered 
of the same design. The ‘‘ Monarch of Bermuda ”’ was built 
at the Walker Yard, but there are vacant stocks at 
Barrow, the two P. and O. liners now being on the point 
of completion. It was the fact that those two vessels 
were being built at Barrow that had some influence 
in the construction of the ** Monarch of Bermuda ’”’ on 
the Tyne at Vickers-Armstrongs yard. 








SHEFFIELD. 
(From our own Correspondent.) 
Steel Trade Improvement. 


THERE is evidence that the spirit of confidence 
and optimism which has existed in the steel industry in 
recent weeks is gradually being translated into trade 
improvement. This improvement is not general, however, 
several sections of the industry being unaffected, and it 
is only taking place very gradually. Not until the New 
Year is any substantial advance expected, and in the mean- 
time, ordinary lines of steel are fairly quiet. Nevertheless, 
stocks of pig iron continue to diminish, and this is regarded 
as a good sign of coming revival in the steel trade, pig 
iron being the raw material of the big steel furnaces. 


Work for Sheffield Firms. 


It is announced that the English Steel Corpora- 
tion, Ltd., Vickers Works, Sheffield, has obtained asubstan- 
tial repeat order from the Colonies for high-class forgings 
and is expecting to obtain from the Colonies a good order 
for some of the largest forgings ever made. In addition, 
the same firm has had promising inquiries from the 
Continent, and is expecting work as a result of more ships 
being placed on the Clyde and the Tyne recently. Other 
local firms have just obtained important Government 
contracts. For the Admiralty, Snow and Co., Ltd., 
are doing machine grinding. For the War Office, hydraulic 
pellet presses are to be made by Davy Bros., Ltd., bullet- 
proof plates by Hadfields, Ltd., steel bars by T. Firth 
and J. Brown, Ltd., and medium tensile steel by Jonas 
and Colver (Novo), Ltd. In addition, steel bars are to be 
supplied to the Crown Agents for the Colonies by the United 
Steel Company, Ltd. 


Scunthorpe Position. 


There are distinct signs of improvement in the 
steel trade of the Scunthorpe district, including the fact 
that the Frodingham Iron and Steel Company has increased 
the output of two of its blast-furnaces to full capacity. 
The furnaces here have been operating at greatly reduced 
output for a long time past, but increased orders have 
changed the situation and there is a prospect of the output 
of other furnaces being increased. At present only six 
furnaces are working, as compared with eighteen in 1929. 
Three local works have had to close down during the past 
two years, and one of them is being partially dismantled. 
The largest of the closed works is the plant at Redbourn 
Hill, of Richard Thomas and Co., Ltd., and hopes are 
entertained locally that it will be re-started in the near 
future. There are solid grounds for the general optimism 
in the trade of the district, for it is stated that more orders 
are also being received at the Normanby Park Steel Works 
of John Lysaght and Co., where a large new coke-oven 
plant is being constructed and other improvements are 
being made. 


Railway Materials Slump. 


One of the departments of local industry which 
is hardest hit, and which has been suffering from the 
greatest depression for a considerable period, is that 
concerned with the supply of railway materials. This 
country has carried out an important and valuable trade 
abroad in locomotives, carriages and wagons, the best 
customers being India, South America and South Africa. 
But this trade has fallen away very considerably and the 
result has been serious to Sheffield firms manufacturing 
railway tires, axles, springs, buffers, steel parts and tubes 
for engines. The extent of the slump in this section of 
industry is shown by the fact that the value of railway 
wagons exported has dropped from £2,000,000 in 1929 
and £2,747,787 last year to £902,838 this year, the figures 
being for the first ten months of each year. Similarly, 


locomotives have declined from £3,000,000 in ten months 





of last year to £1,491,674, and the trade in carriages has 
been lower by £500,000. 


Strip Steel Novelty. 


It is possible that local firms will soon under- 
take the production of a special kind of strip steel, pre- 
viously obtained from Sweden, for use in sound-reproduc- 
tion apparatus. Strip steel, termed machine tape, is 
employed in recording apparatus, and the demand for it 
is hkely to increase in the near future, one firm concerned 
stating that whereas it now requires £17,000 worth 
annually, it will need more like £100,000 worth a year in 
the future. Considerable attention has been paid to the 

roblem of the manufacture of this strip steel by Samuel 

‘ox and Co., Ltd., Stocksbridge, near Sheffield, and Dr. 
T. Swinden, the works manager, states that, having 
examined and carefully tested samples of the foreign 
product, the firm has in course of production strip steel 
which it believes will be at least equal in every way to the 
foreign steel. It is installing special plant of the most 
accurate and perfect type possible to ensure accuracy 
of finish and mirror-like polish, which are essential in the 
finished product. The new plant has been specially 
designed for the production of the strip steel of a type 
and on a scale never before attempted in this country, 
and is actually being used to supply an initial order to 
the British Broadcasting Company for testing purposes. 
The cost of the new plant will run into several thousands. 


Spring Trade Research. 


Important research work is being carried out 
at the University of Sheffield, as well as at the National 
Physical Laboratory, in regard to a matter of considerable 
importance to steel manufacturers and particularly to 
firms concerned with the manufacture of laminated and 
coil springs and various other steel products. As is well 
known, there is strong evidence that a disability is con- 
nected with steel wherever the product is used without 
surface machining. This disability has the effect of reduc- 
ing the strength of the steel by at least 50 per cent. Asa 
result the factor of safety must be much higher in order 
to give a reasonable life before failure occurs. So far, no 
remedy which can be stated as practical and commercial 
has been discovered to overcome this disability which 
attacks the surface of the material during heating opera- 
tions to a depth of only a few thousandths of an inch, 
but which, if not removed, causes failure to occur at half 
the stress which the material would stand with the decar- 
burised surface removed. It is confidently expected that 
future developments will bring a solution capable of prac- 
tical application. 


Position of Special Steels. 


It is understood that there are substantial stocks 
in this country of alloy steels, large quantities of which 
have been imported regularly from Germany, Scandinavia, 
Czechoslovakia and elsewhere. Foreign stainless steel 
is being offered in this country at cut prices. One of the 
biggest buyers of foreign steel is said to be the motor 
trade, but it must be added that recently Sheffield firms, 
including the English Steel Corporation, Ltd., have obtained 
more orders for motor car parts. Stainless steel is now 
being extensively used in big breweries for mash tun 
covers, yeast backs, yeast buckets, false bottoms for mash 
tuns, steam coils, tubes, flanges, couplings, &c., and Thos. 
Firth and John Brown, Ltd., are doing good business in 
this connection. The adaptations of stainless steel for 
innumerable purposes continue to increase. 


Cutlery and Plate. 


Manufacturers of cutlery and plate complain 
that conditions continue excessively quiet, with an entire 
absence of the customary seasonal trade. Political develop- 
ments have so far had little effect upon the trade as a 
whole. Trade in cheap articles for bazaar and coupon 
purposes has declined substantially. Business in safety 
razor blades is expanding, however, and the firm of G. H. 
Lawrence, Ltd., has just received an order from a London 
firm for ten million safety blades. The ordering firm in 
this case has previously purchased from abroad. 


Sewage and Water. 


The new sewage scheme at Tickhill, which has 
cost about £9400, has been completed and put into opera- 
tion. A £10,000 scheme to preserve the existing water 
supply of Brigg has been approved by the local urban 
council, A water supply scheme for the Knaresborough 
district is being considered. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
The Trade Outlook. 


THERE are much brighter signs in industry in the 
North of England, and there are several facts to support the 
new spirit of confidence. Improvement is bound to be 
slow, but already increased activity is noticeable in many 
branches of industry, heavy and light. A renewed spirit 
of optimism has found expression among those engaged 
in the coal trade. Consumption of coal is increasing, and 
it is a significant fact that last week the Tyne coal ship- 
ments exceeded 300,000 tons for the first time for three 
months. Much of this coal went to the bunkering of ships, 
which have in many cases been lying idle for very long 
periods, owing to the contraction of world trade. The 
shipbuilding and enginering industries show little signs 
of revival at the moment, but the undertone in the iron 
and steel trade is quite good, and the hopeful view of the 
outlook is well maintained. For the most part, consumers 
of iron and steel have covered their needs to the end of the 
year, and are not buying beyond that period. There are, 
however, lively anticipations of a tariff under the new 
Abnormal Importations Act, and this, of course, would 
at once revolutionise the position of the industry. Plans 
for expansion of output are well advanced, but are held 





in abeyance pending the Government’s tariff disclosures. 


Cleveland Iron Trade. 


The general situation in the Cleveland pig iron 
trade is little changed. The market keeps steady, and as 
the opinion prevails that rise in prices is unlikely, customers 
are in no hurry to make provision for forward requirements. 
Most of the limited make of pig iron continues to be used 
at producers’ own foundries and steel works. Sales to 
home consumers are on a moderate scale, and producers 
hope to do further business with consumers in Scotland 
Quantities of pig iron stored at the blast-furnaces are 
slowly diminishing, but the aggregate stock is still rather 
heavy. No. | Cleveland foundry iron is 61s.; No. 3 G.M.B., 
58s. 6d.; No. 4 foundry, 57s. 6d.; and No. 4 forge, 57s. 


Hematite Pig Iron. 


Sales of East Coast hematite pig iron are not quite 
so brisk, but deliveries substantially exceed the output, 
and the steady erosion of stocks continues. A few export 
sales have been negotiated this week, but buyers abroad 
will not go beyond 65s. per ton for mixed numbers, though 
a little more has been realised on home sales. 


Iron-making Materials. 
Consumers of foreign ore are still off the market, 
The nominal price of best rubio is 17s. c.i.f. Tees. Blast- 
furnace coke is plentiful and slow of sale. Good average 
qualities are about 17s. delivered at the works, 


Manufactured Iron and Steel. 


There is rather more inquiry in the manufactured 
iron and steel trade, and it is expected that some big 
contracts will shortly be released. In the meantime, 
business is chiefly confined to small quantities, and prices 
are unchanged. 


River Tyne Contract. 


The River Tyne 
have placed a contract with Brims and Co., of Newcastle, 
for constructing the foundations of large modern coaling 
staiths at Northumberland Dock, South Shields. The 
contract is worth £85,000 and will take twelve months to 
complete. 


Improvement Commissioner s 


Corrosion-Resisting Steel. 


An important step forward in the 
of a corrosion-resisting steel has been made by the Consett 
Iron Company, Ltd., which, after long research work, has 
produced a steel with resisting properties at a cost which 


manulacture 


will vary little from ordinary commercial steel. This 
steel, which has been named “ Bearco,”’ is made with 
selected material under special conditions. The new 


article is to be recommended for tanks containing dilut« 
acid or saline solutions, and for plant and structures 
subject to smoky, sulphurous atmospheres, and also for 
parts of boiler plants which come into contact with wast« 
gases. The steel has been tested against plain steels anid 
other rust-resisting steels by being immersed in a sulphuri: 
acid solution and in a solution of hydrochloric acid for 
twenty days. 


The Coal Trade. 


The outlook for the Northern coal trade for the 
next few weeks is not so bright as recently, many adverse 
circumstances being in evidence. The fluctuation in sterling 
continues to check operations in many European centres. 
German and Scandinavian business is becoming increas 
ingly difficult to effect, and for some time shipments to 
France are likely to be very irregular. To increase fitters 
troubles, comes the foggy weather, which is seriously 
upsetting loading arrangements through the delayed and 
irregular arrivals of stemmed tonnage. Business is flat, 
and any class of coal can be obtained for early shipment at 
the fixed schedule. For next month sellers predominate, 
and both direct and through contractors buyers able to 
take deliveries on definite dates can secure favourable 
terms. Prompt orders enable the majority of pits to work 
regularly. Northumberland collieries are better off in 
this respect than a good many in Durham County, where 
lost days are still common for want of business in certain 
classes of fuel. There is a good supply of Northumberland 
steam coal at 13s. 6d. for best qualities. Steam smalls 
continue a very heavy drag on the pits. There is not much 
trade for them, and the accumulations on the ground are 
enormous. Blyth smalls are at 8s. 6d., Tyne specials 9s., 
and ordinary at 8s. A rather steadier tone is noticeable in 
Durham gas coals, though the demand is much below the 
average for this period of the year. Best qualities are 
quoted at 14s. 6d. Secondary gas remains a slow trade at 
13s. 6d., and all grades of coking unscreened at 13s. to 
13s. 9d., with small at 12s. 6d. to 13s. 3d. Bunker coals 
of top quality continue in good request, and shipments 
in the future promise to be on a considerable scale. Vessels 
continue to visit North-East Coast ports to replenish their 
bunker supplies in preference to going to the Continent, 
on account of the advantages in the rates of exchange. 
Gas coke production is quickly absorbed, and under a 
well-sustained inquiry is quoted firmly at 19s. Patent 
oven qualities are plentiful, and sell slowly at a weakly 
held 16s. Superior coke is steady at 18s. to 20s. 








SCOTLAND. 


(From our own Correspondent.) 
Outlook Still Uncertain. 


THE uncertainties of the present position have a 
restricting influence on business generally. Imports of 
steel and iron have been on a larger scale of late, but those 
materials are included in Class 3 category to which the new 
anti-dumping duty may be applied. Producers are keenly 
interested to see whether, and how, the Government will 
discriminate between raw, semi-finished, and finished, 
materials. Depreciation in the value of the pound has 
perhaps been of some benefit, but in some cases the im- 








provement was only momentary, the effects having already 
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disappeared so far as extra business is concerned, while 
n other instances sufficient time has not elapsed to 
neompass the full benefit to trade. The coal trade, or 
the shipping department at least, is adversely affected by 
tricter Import conditions in several continental countries, 
and increased tariffs on exports to France. On the whole, 
it may perhaps be said that prospects are a little brighter, 


the state of the inquiry especially from the East and Far | 


Kast being decidedly better, the full benefit of which may 
be realised when conditions are more stable. 


Steel. 


Producers of steel are in the meantime poorly 
upplied with orders for plates and sections, but there are 
prospects of more business for Clyde shipyards which 
should prove beneficial to the steel makers. Orders for 
black and galvanised sheets, especially those of the lighter 
gauges, are more plentiful, China and Japan being good 
buyers at present, and there is evidence of greater interest 
in India and the Argentine. Galvanised sheets are a shade 
erratic, and the f.o.b. quotation for 24 g. is round about 
£9 10s. to £9 15s. per ton, with the home quotation from 
£10 10s. to £10 12s. 6d. per ton. Tubes are dull, especially 
the small-diameter butt-welded descriptions. 


Iron. 


Conditions in the bar iron and steel re-rolling 
industry remain very difficult. Orders are extremely 
scarce and inquiries hold little encouragement. Bar iron 
is unchanged in price, and re-rolled steel bars are quoted 
about £6 10s. per ton home and export. 


Pig Iron. 


Despite the curtailment of imports from the 
Continent, pig iron continues dull. Cargoes continue to 
arrive from India, while last week 1400 tons arrived in 
this district from Millom and Barrow. Stocks are low, 
however, and in all probability additional furnaces may 
be put into blast, besides the two which were relit last 
week, and which brought the total number in operation up 
to five Prices are unchanged. 


Scrap. 


Scrap materials continue to increase in value, 
cast iron machinery being now quoted 57s. 6d. to 60s., 
and heavy steel 40s. to 42s. Gd. per ton. 


Coal. 


With outputs considerably curtailed, the collieries 
interested mainly in export have a fairly steady outlet for 
their products. Fifeshire steams move freely and Lothians 
steams, though easily obtainable, are firmly held. Lanark- 
shire splint is better placed, more tonnage having arrived 
of late. Treble nuts, especially Fifeshire sorts, still supply 
the strongest feature in the market. Double nuts are 
fairly firm, but smaller sizes are weakening. Aggregate 
shipments amounted to 247,819 tons, against 252,876 
tons in the preceding week and 239,576 tons in the same 
week last year. Local sales are not yet as heavy as usual 
for this season of the year, and collieries have not been 
able to secure the usual increases in price 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Coals for France. 


MENTION was made a week ago of the French 
Government's decision to impose a new 15 per cent. 
surtax on all coals imported from this country, and 


although at that time various views were expressed as | 
to what the effect of this would be on trade time has shown | 


that the imposition is regarded now with the utmost 
seriousness. Furthermore, in this short space of time 
the orders for Welsh coal for France have fallen off very 
materially, and business is dislocated. Unfortunately, 
South Wales stands to lose most, for the reason that this 
district under normal circumstances ships over 50 per cent. 
of the coals taken by France from the United Kingdom. 
This district has already been hit considerably by the 
fact that the French authorities have limited imports 
of coal to 80 per cent. of the monthly averages in the three 
years 1928-30, and there are fears that this curtailment 
will be further increased to 75 per cent. as from December 
Ist. The coalowners of this country are under no illusion 
as to the effects of the new surtax, and last week had an 
interview with the Presdent of the Board of Trade. It 
was argued that there was no necessity for the application 
of the new tax as the French Government had placed 
a definite limit on the quantity of foreign coal which might 
be imported into France, and therefore the French collieries 
could not be prejudiced by the depreciation of the sterling 
exchange. It will be interesting to see what comes of the 
representations which the Government are making to the 
French Government on the subject. 


Quota for South Wales Increased. 


Only a few weeks ago there was quite an 
optimistic feeling respecting the outlook, but since then 
it is to be feared that many have slightly altered their 
views. The Welsh coal trade has always, however, been 
quick to respond to outside circumstances, and certainly 
the world-wide conditions have been undergoing rapid 
changes of late. Currency fluctuations are as much in 
evidence as ever, making operations difficult if, indeed, 
they are not making business impossible in some directions, 
until it must be admitted the outlook is very clouded. 
There is, of course, a certain amount of business being 
transacted, but while operations are being negotiated 
m respect of supplies over varying periods next year, 
current sales are on a negligible scale and comparatively 
few orders are being quoted. Dry coals continue to be 
about the only section which displays any real strength, 
but collieries are working for the moment fairly well. 
This is mainly due to the fact that collieries are now engaged 
upon the loading of many steamers which recently were 
so much delayed by bad weather. This accounts for the 


| fact that shipments last week turned out to be so satis- 

factory. According to the G.W.R. Company's returns 
| the total came to 462,565 tons, which cempared with 
| 386,680 tons for the preceding week. Still, the South 
Wales Marketing Association has applied for and 
| succeeded in obtaining the authority of the Central Coal 
| Council for an increase in the South Wales quota for the 
current quarter of 800,000 tons. This is in consequence 
| of the persistent demand for anthracite coals, and the 
| prospects of a better demand for coals for industrial 
purposes, while it is anticipated that as the result of the 
expansion in the iron and steel trade the consumption of 
coke will be materially increased. It is to be hoped that 
expectations will not be disappointed. 





Welsh School of Mines. 


Mr. Robert James, A.M.I. Min. E., has been 
appointed by the Management Committee of the South 
Wales and Monmouthshire School of Mines, Treforest, 
acting principal of the School in succession to Professor 
George Knox, F.G.S., M.I.M.E., who has retired. The 
latter has been the principal of the School since it was 
opened in 1913. Mr. James is a native of Pembroke, 
where he served his time in the dockyard. When the 
School of Mines was opened, he was appointed head 
of the Mechanical Engineering and Mathematics Depart- 
ments, and he held that position until he received his 
present appointment. Prior to coming to the School of 
Mines, Mr. James was engaged on research work under 
Professor Dalby, at the City and Guilds College, London 





Other Items. 


There has been no outstanding feature in the 
iron and steel, ship-repairing or tin-plate industries of 
this district during the past week. A re-start, however, 
was made on Monday at the Goat Mill at the Dowlais- 
Merthyr works belonging to the British (Guest, Keen, 
Baldwins) Lron and Steel Company, Ltd. Employment 
was provided for about 300 men, but the activities at this 
mill are likely to be only of a temporary character, probably 
only a week or so. Colliery arches, &c., are being produced 


Current Business. 


The tone of the steam coal market remains very 
quiet, and comparatively little fresh business for early 
loading is passing. The position of individual collieries 
varies considerably, but the demand for dry descriptions 
is relatively better than that for other qualities of steam 
coals. Dry large and sized coals still command prices 
above the minima, but all other coals are freely offered. 
At the end of last week the number of idle tipping 
appliances at South Wales docks was thirty-four, but as 
the result of tonnage arrivals over the week-end this 
figure was reduced to eighteen, so that all things con- 
sidered the current week was started under fairly good 
conditions. The demand for coke is well maintained, and 
patent fuel is steady, but pitwood shows no improvement. 








Straightening a Large 30in. by 
36ft. Shaft.* 


WHILE operating at full load the upper guide bearing 

failed on one of our generators, and before the unit could 
| be shut down serious mechanical damage was done to 
certain mechanical parts of the generator. 

The bearing, having wiped on one side, permitted the 
shaft to swing and rub against the stationary oil catcher 
which is located immediately below the upper guide 

| bearing. This rubbing produced local heating on the 
shaft, which, in turn, bent the shaft. 

In addition to damaging the thrust collar, exciter 
|} deck and oil catcher, this rubbing left the shaft with a 
permanent bend of 0-022in. in a length of 36ft., about 
18in. from the top of the rotor. It is interesting to note 
that the clearance between the exciter deck and the thrust 
collar, some 6ft. above the bearing, is approximately 
tin., yet the top of this shaft during the rubbing stage 
bent sufficiently to strike against this deck. 

The repairs to the deck and thrust collar were easily 
solved by using the welding machine on the deck and 
shrinking a collar on the damaged section of the thrust nut. 

However, the straightening of the 30in. shaft, which, 
with its rotor and field pole assembly weighing 320 tons, 
was an entirely new problem to our staff. The general 
accepted method was to turn the rotor on its side and 
support the shaft in a horizontal position between two 
temporary bearings. The turning of the rotor completely 
assembled was impossible with our crane capacity. After 
considerable discussion as to the best method, and after 
this discussion had brought out very plainly that the 
only reason for turning the shaft was for measurement 
purposes, we decided to make the attempt leaving the shaft 
in the vertical position. 

Checking Shaft Vertically.—Due to previous experience 
in checking shafts in this position, we felt that we could 
check the shaft with sufficient accuracy to ensure success 
in this position. 

Two boards at 90 deg. apart were mounted on the 
top of the shaft to form four outboards. From each of 
these four outboards was hung a piano wire plumb line. 
These outboards kept the four plumb lines at a definite 
distance from the surface of the shaft and also permitted 
the plumb lines to pass through holes in the rotor to extend 
the plumb lines to the coupling on the bottom of the 
shaft. By means of a micrometer pin gauge, readings 
were taken between the four plumb lines, and the surface 
of the shaft at sufficient intervals along the shaft between 
the top and bottom as to properly determine the variation 
in the shaft from a straight line. 

Measuring to Plus or Minus 0-002in.—To ensure greater 
accuracy in taking these readings, the pin gauge was 
fitted up with a telephone receiver and a dry cell so that 
every time an electrical contact was made with the gauge 
and the piano wire a click would be heard in the telephone 


| 


* From a paper read before Toronto Section, A.1.E.E., by 
A. 8. Robertson. 











This ensures the minimum pressure on the 
plumb line by the pin gauge—that is, that it touches the 
line but does not disturb it. An experienced reader can 
easily obtain results to within a variation of plus or minus 
0-002in. 

This method of measurement had the further advantage 
that it was not necessary to plumb the shaft and rotor 
assembly before taking the readings. The plumb lines 
are hung and the slope per foot is determined, after 
which the readings are taken in the ordinary way, and these 
readings are corrected for the slope to give the true 
reading. 

Having determined the location of the bent portion 
of the shaft and the amount, the next step is to straighten 
the shaft. The method of straightening consisted of heat- 
ing the shaft on the outside of the bend, which, when 
it has cooled, will set up a shrinkage stress sufficient to 
pull the shaft back into line. 

To do this satisfactorily it is essential to apply as 
large a volume of heat and in as short a time as is possible. 
This is to create a local heating and to prevent the heat 
being conducted around the shaft to the other side. 
After heating, the shaft is left to cool naturally for about 
twenty-four hours. 

The success of this method of straightening shafts 
is based on the theory that the application of a localised 
heat softens and upsets the metal at the point of 
application. 

Due to the localised upsetting there is less resistance 
to shrinkage strains and, hence, the shaft shrinks the most 
at this point. This causes the shaft to retract further than 
its outward movement due to the applied heat. The 
reverse cycle took place in the first instance in causing 
the shaft to bend, with the only difference that in the 
straightening we attempt to control the heat and thereby 
control the shrinkage so as to just bring the shaft back 


receiver. 


into line. 

The set-up for this consisted of two large Hauck coal- 
oil burners, which are equipped with a 2in. nozzle on the 
torches. A baffle consisting of a couple of building tiles 
and some asbestos paper were used at the shaft to localise 
the flame. A very careful procedure for handling the 
torches had to be worked out as the working space is 
very confined and these torches throw an exceedingly 
hot flame. Each operator of the torch has to have a 
definite understanding of how he is going to swing the 
torch, after he has started it in the bucket, and then 
swing it to the shaft. 

The duration of the heat and the amount of deflection 
required for a given bend is largely guesswork, and onc 
or more attempts usually are necessary before getting the 
required results. 

From the experience of other organisations we were 
advised that after three heats on the one spot very little 
would be gained, and it is better to move to another spot 
above or below the previous place. The greatest deflection 
will be from the first heat and each successive application 
on this spot produces less results. 

In this case we obtained our objective in two heats 
The first application of heat was made for ten minutes, 
which, while being applied, caused the top of the shaft 
to move about in. further in the wrong direction. 
Upon checking the next day it was found that the bend had 
been reduced by 0-004in. 

After twenty-four hours had elapsed from the first 
application of the torches, a second application was 
made, lasting fifteen minutes. At the end of the fifteen 
minutes’ period the top of the shaft had moved jin. 
as determined from the plumb lines measured at the 
coupling—in the wrong direction. 

After a further cooling period of twenty-four hours, the 
straightness of the shaft was checked and found to be 
within 0-007in. at the top and 0-0025in. at the bottom, 
i.e., over a distance of 35ft. 7in., which was deemed to be 
near enough for practical purposes. 

From this experience it may be said that had the first 
application been applied for fifteen minutes we would 
probably have secured the desired results in one heat. 
Further, it will be seen that the biggest problem is in 
the measurement of the shaft to determine its straightness, 
and when this is solved the job becomes relatively simple. 








CONTRACTS. 


Henry Simon, Ltd., of Cheadle Heath, Stockport, has 
received an order for grain-handling plant for the Danish port 
of Esbjerg. The order, which has been placed by the Jutland 
Co-operative Provender Supply Association, of Copenhagen, is 
for a travelling pneumatic grain discharging plant with a capacity 
of 120 tons per hour. The plant will be mounted on a travelling 
tower which will span three lines of rail track on the quayside, 
and will be provided with a cantilever conveyor gantry which 
will reach out across the quay to the granary building 








CATALOGUES. 


Miptanp Exuecrraic Manuracrurtnec Company, Ltd., Bir 
mingham.—Illustrated list of switch and fuse gear 

C. A. Parsons anp Co., Ltd., Heaton Works, Newcastle-on- 
Tyne.— Leaflet on uniplane turbo-generating plant 

STEATITE AND PorcELAIN Propucts, Ltd., Stourport, Worcs. 

A report on protective fittings for insulator strings 

Batpwins, Ltd., 67, Queen Victoria-street, E.C. 4 An illus- 
trated brochure showing some modern developments of steel 








Institution oF Naval Arcuirects’ ScHoLarsurps.—Th« 
following scholarships will be offered for competition in 1932 
Naval Architecture-—Martell Scholarship, £130 per annum for 
three years ; Denny Scholarship, £75 per annum for four years 
Marine Engineering—Parsons Scholarship, £150 per annum for 
three years ; Denny Scholarship, £75 per annum for four years 
The Denny Scholarships are open to boys under nineteen years 
of age from Public or Secondary Schools, who have not yet 
begun their apprenticeship, and are tenable at Glasgow Univer 
sity. The remaining scholarships are open to apprentices under 
the age of twenty-three, and are tenable at the Royal Naval 
College, Greenwich, Glasgow University, Armstrong Colleg: 
(Durham University), Liverpool University, and the City and 
Guilds (Engineering) College. Full particulars may be obtained 
from the Secretary of the Institution of Naval Architects, 2 
Adam-street, Adelphi, London, W.C. 2. 
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Current Prices for Metals and Fuels. 




















TRON ORE. STEEL (continued). 

N.W. Coast— Home. Export. 
(1) Native 16/— to 20/6 | N.E. Coasr— £ s. d. £ s. d. 
(1) Spanish 17/- to 19/- Ship Plates 815 0 715 0 

N.E. Coast— Angles - ©76. 7 7 6 
Native ; 18/- to 21/- Boiler Plates (Marine) . -- 1010 0. 

Foreign (c.i.f.) 17/= to 17/6 *” o (Land) .. 10 0 0 -- 
Joists ee 815 0. 2 
. Heavy Rails 810 0. - 
PIG IRON. Fish-plates ee De 
eines Export. Channels... .. 0 5 O. £9 to £9 5s. 
Hard Billets 8 2 6 
ses Sa¢ Soft Billets 617 6 - 
(2) Scottanp— ‘ 
Hematite > @:. ae N.W. Coast— 
No. 1 Foundry 312 0 Barrow— 
No. 3 Foundry 3 9 6 . Heavy Rails .. Oo. D @ <a ss — 
Light Rails 810 Oto 815 0 
N.E. Coast— , 
Hematite Mixed Nos. 3 5 6to3 6 0 ae ow 7 vs? 
3 5 6to3 6 | MANcuEstzn— 
No. 1 3 6 Oto3 6 6 Bere(Round) e976. 
36 Otc3 6 6 » (Small Round) 78 @. 

Cleveland— Hoops (Baling) 10 0 0. 15 0 
No. 1 310 ox » (Soft Steel) PO ee «a 815 0 
-——h am ae eg We ns 5s 5. OW Cee 2 6 
No. 3G.M.B. . 218 6. 218 6 o (anes. Bolter) .. 817 602 9 © © 
No. 4 Foundry 217 6. 217 6 | SSsermup— 

No. 4 Forge 217 0. 217 0 Siemens Acid Billets 9 2 6 (basis) 

Mottled 216 6. 216 6 Hard Basic .. 8 2 6and8 12 6 

White 2166. 216 6 Intermediate Basic 612 Gand7 2 6 
Soft Basic fe ae 

MipLanps— Hoops . 910 Oto 915 0 

(¢) Staffs. — ( Delivered to Station). Soft Wire Rods 710 0.. 
All-mine (Cold Blast) - Mrptanps— 
North Staffs. Forge os. 3 .@.. Small Rolled Bars 
” » Foundry... 3 6 0. (all British) 715 Oto 8 0 0 

(¢) Northampton— Small Re-rolled Bars .. 617 6to 7 0 0 
Foundry No. 3 326. 1% Billets and Sheet Bars.. 5 7 6to 510 0 
Forge 217 6. ¥ Galv. Sheets, f.0.b. L'pool 9 2 6to 9 5 O 

a 910 0. 
(e) Derbyshire— (d) Angles ‘ im Wes 
No. 3 Foundry 68. (d) Joists 815 0. 
Forge $i6. - (ad) Tees . 9 7 6 
; ; (2) Bridge and Tank Plates. 817 6 
(8) Lincolnshire— Boiler Plates .. ow 8. 
No. 3 Foundry —- - 
No. 4 Forge — — <— > -) tan 
Basic - _ NON-FERROUS METALS. 
; SwansEa— 
(4) N.W. Coast— Tin-plates, I.C., 20 by 14 f.0.b. 13/9 to 14/3 
N. Lancs. and Cum.— Block Tin (cash) 2 135 15 0 
(3 16 6(e) aim - (three months) 138 5 0 
Hematite Mixed Nos. 4 0 6(6) — Copper (cash) ree 33 12 6 
4 5 6(c) xg » (three months) .. 34 2 6 
— ———_—— —_—_______—— Spanish Lead (cash) 14.17 6 
” » (three months) 1412 6 
MANUFACTURED IRON. Spelter (cash) “1 3 
Home. Export. » (three months) .. 14 7 6 
£ s. d. £ s. d. | Mancugster— 

ScoTLanD— Copper, Best Selected Ingote 17 0 0 
Crown Bars 10 56 0. 910 0 » Electrolytic 4110 0 
Best eo Strong Sheets . 7 0 0 

Oe Gisse— o- Tubes (Basis Price), Ib. 0 0 10) 
Iron Rivets “Ee 2 a Brass Tubes (Basis Price), |b. 0 0 9% 
Commen Base 1010 0. 2 oe Condenser, Ib. 0 011} 
act, Tae - + 6. Lead, English . ‘ 1667 6 
Double Best Bars .. 1110 0. = Wescign.. aes 
Treble Best Bars 12 0 0. - ape sadeicl eg 

cian Aluminium (per ton—raw ingot) £85 
Crown Bars ‘ 915 0. — ee talk ae i Bs 
Second Quality Bars es ©, - FERRO ALLOYS. 

Hoops 200. - 
Tungsten Metal Powder 2/4 per lb. 

8S. Yorxs.— Ferro Tungsten 2/— per lb. 

Crown Bars 915 0. Per Ton. Per Unit. 
Rest Bars 015 0 Ferro Chrome, 4 p.c.to6p.c.carbon .. £25 0 0 7/- 
Hoops 200. i 6 p.c. to 8 p.c. £24 0 0 7/- 

ey aS ° ” 8 p.c. to 10 p.c. . £22 10 0 6/6 

Crown Bars ; 9 5 Otol10 7 6 2 ‘ Spectny atuet : 
- Max. 2 p.c. carbon . £36 0 0 10/- 
Marked Bars (Stafis.) 12 0 0 " 
. » Il p.c. carbon . £442 0 O 12/- 
Nut and Bolt Bars -. e sas vn i a » 0-70 p.c.carbon £50 0 0 13/- 
Gas Tube Strip 10 10 Oto 10 12 6 , eben feo lid. per Ib. 
Metallic Cheemiem . 3/1 per Ib. 
Ferro Manganese (per eon) - . £11 0 0 for home 
STEEL. (2) ee on = .. £11 10 0 for export 
(6) Home. (7) Export. » Silicon, 45 p.c. to 50 p. ec. . £10 10 to £12 scale 5/- 
£ s. d. £ s. d. per unit 

(5) ScoTrLanp— “ ° 75 p.c. . £16 to £17 scale 7/- 
Boiler Plates (Marine)... 9 0 0.. 810 0 per unit 

a —— =Esl ($s$FSséa>PxXxmmr — , — » Vanadium 12/9 per Ib. 
Ship Plates, jin. and up 815 0.. 715 0 » Molybdenum 4/2 per lb. 
Sections .. + he = Ss 3. 7 @ @ » Titanium (carbon free) 9d. per Ib. 
Steel Sheets, jin. .. 710 0. 710 | Nickel (per ton) - £210 
Sheete (Gal. Cor. 24 B. G. ) 10 12 6. 910 0} Ferro Cobalt .. 8/6 per lb. 


(8) N.W. Coast 





” ” 


FiresHine— 


(f.0.b. Methil or Burnt- 
island)—Steam .. 
Screened Navigation 
Trebles 
Doubles .. 
Singles 


Lora1ans— 


(f.0.b. Leith)}—Best Steam 
Secondary Steam 
Trebles 
Doubles .. 

Singles 


Steams .. 
Household 
Coke 


NoRTHUMBERLAND— 


Best Steams 
Second Steams 
Steam Smalls 


Household : 
Foundry Coke 


SarrrigLp— 


Best Hand-picked Branch 
South Yorkshire Best . 
Derbyshire Best Bright House 
Best House Coal , 
Screened House Cos! 

Best Screened Nuts 

Small Screened Nuts 
Yorkshire Hards 

Derbyshire Hards 

Rough Slacks . . 

Nutty Slacks .. 

Smalls 

Blast-furnace C sie (Inland). 














(1) Dekivered. (2) Net Makers’ Works. 
All delivered Glasgow Station. 


rail at ovens and f.o.b. for export. (9) Per ton f.o.b. 


(3) f.0.b. Makers’ Works, approximate. 
(7) Export Prices—f.o.b. Glasgow. 
(a) Delivered Glasgow. 
Ordinary Ship, Bridge, and Tank Plates and Sections. 15/- if home consumers confine p 


hh 


(4) Delivered Sheffield. 


(b) Delivered Sheffield. 


from 


(e) Delivered Birmingham. 
iated British Steel Makers. 








(5) Glasgow, Lanarkshire, and Ayrshire. 


(8) Except where otherwise indicated, coals are per ton at pit for inland and f.0.b. for export, and coke is per ton on 
(d) Rebate : Joists (minimum), 22/6 ; 
Delivered Black Country Stations. 


FUELS. 
SCOTLAND. 
LANARKSHIRE— 
(f.0.b. Glasgow)—Steam . 
» ~ Ell 
” ° Splint 
* 2 Trebles 
° - Doubles 
” % Singles .. 
AYRsHIRE— 
(f.0.b. Ports)—Steam 
» a Jewel 
Trebles 


ENGLAND. 


Inland. 

to 27/- 
- to 25/- 
21/— to 22 

- to 22,6 
19/— to 20/- 
18; to 19/- 
16/6 to 17/6 
17/— to 18/6 
17/— to 18/6 
9/6 to 10/6 
T/6to 8/6 
5/6to 6/6 


12/6 to 13/6 


Pa 


16/6 to 18 
13/6 to 14 
9/6 to 10 


> 


12/6 


16/- 
13/6 
9/6 


22/- 
32/6 to 51 
20/— to 21 


13/6 
12/- 
8/6 
12/6 to 13 
27/— to 39 


14/74 
13/6 

25/— to 37/- 
24/- 


10/6 to 11/6 0n rail at ovens 


Furnace and Foundry Coke (Export), f.o.b., 17/6 to 18/- 
Cargpirr— (9) SOUTH WALES. 
Steam Coals : 
Best Smokeless Large 19 6 to 20/— 
Second Smokeless Large 18/9 to 19.6 
Best Dry Large 19/— to 19/6 
Ordinary Dry Large 17/9 to 18/3 
Best Black Vein Large 18/3 to 18/6 
Western Valley Large .. 17/9 to 18/- 
Best Eastern Valley Large .. 17/7} to 17/9 
Ordinary Eastern Valiey Large 17/3 to 17/6 
Best Steam Smalls 13/— to 13/6 
Ordinary Smalls 11/— to 13/- 
Washed Nuts ée 19/— to 30 
No. 3 Rhondda Large 19/9 to 20/- 
~ - Smalls 15/— to 16/- 
No. 2 = Large .. 17/- to 17/3 
° - Through 15/6 to 16/- 
o Smalls 14/— to 14/3 
Heandey Coke (Export) 22/— to 36/6 
Furnace Coke (Export) 16/- to 17/6 
Patent Fuel on 19/— to 19/9 
Pitwood (ex ship) .. 24/— to 24/6 
SwansEa— 
Anthracite Coals ; 
Best Big Vein ai 36 /— to 38,6 
Seconds .. 27/— to 31/6 
Red Vein A ; 22/6 to 27/6 
Machine-made Cobbles 41/6 to 48/6 
Nuts 40/— to 48/6 
Beans 28/6 to 32/6 
Peas se 00 21/- to 22/- 
Breaker Duff .. 8/6 to 9/6 
Rubbly Culm 8/3to 8/9 
Steam Coals : 
Large 20/— to 20/6 
Seconds .. 18/— to 20/- 
Smalls ie 11/6 to 13/- 
Cargo Through 16/— to 17/6 


(6) Home Prices— 





wegen 


en 
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French Engineering Notes. 
(From our own Correspondent in Paris.) 
Trade Problems. 


THE passing of the Bill against abnormal dump- 
ing, preparatory to the elaboration of a general system of 
import tariffs in Great Britain, has changed so completely 
the situation on the Continent that manufacturers are 
eriously concerned as to what is going to happen in the 
uture. There is an idea that, having found themselves 
with their backs to the wall for so long a time, British 
manufacturers, under protection of tariffs, will put up a 
igorous fight for foreign trade, and continental makers are 
iow looking to the ways and means of saving their own 
narkets. The situation is bad. The Steel Cartel still lives, 
hough it is only a shadow of its former self, and it has 
obviously no utility when the production of its members 
during September fell to about 59 per cent. of their full 
apacity, which is the lowest point yet reached. The only 
edeeming feature is a statement alleged to have been made 
by British steel makers to the effect that, when they were 
protected, they would be prepared to consider the advisa- 
bility of working in unison with the Steel Cartel, which 
bviously would be to the interest of everybody by main- 
taining prices on a profitable basis. The Steel Cartel is 
kept alive because it is hoped to make it an instrument of 
irade recovery when all the producing countries have 
adapted themselves to the new state of things. In the 
same way, the Wagon Builders’ Union has been renewed 
hecause it would be disastrous to knock away any prop 
that helps to keep the industrial structure standing, and all 
questions of reorganisation and readjustment of quotas 
to give satisfaction to members have been postponed until 
the next meeting to be held in Berlin. The necessity of 
doing something to prevent a possible collapse is also urgent 
in this country, where every means is being investigated to 
check the growth of unemployment. There is a statement 
to the effect that if Parliament sanctions the means asked 
for by the railway companies to obtain financial assistance 
they will give out orders for rolling stock and other material 
to the value of 700 million francs. On the other hand, 
there is a probability that German reparations in kind will 
be resumed early in the year, and one railway company is 
alleged to have applied for material from Germany on 
account of reparations. This is arousing protest from 
French manufacturers, who will have something to say if 
German reparations deprive them of employment. 


British Trade Blocked. 


The effect of the super tax ol 15 per cent ad 
valorem on goods imported into France from countries 
which have abandoned the gold standard, with a conse- 
quent monetary depreciation, has been to close the French 
market to British goods. On the face of it, the tax may 
not seem to be prohibitive, yet it is so in view of the special 
conditions under which British manufacturers have had to 
trade in France. The case may be illustrated by the 
experience of machine tool makers. The cost of machines 
imported into this country from Great Britain has, for 
many years, been about 10 per cent. above the selling 
prices of German machine tools, but by sound organisation 
and an ability to satisfy special French requirements the 
Association of British Machine Tool Makers, Ltd., and the 
Société Anonyme Alfred Herbert have been able to secure 
a fair amount of business. In some other classes of 
machinery no profit could be made at all. The German 
reparations and the lower prices accepted by German 
manufacturers placed British makers in an extremely 
difficult situation. Nevertheless, they held on in the hope 
that the difficulty would eventually be overcome. The 
fall of the pound placed them, temporarily at least, on a 
level with their foreign competitors, without any special 
advantages, and the monetary depreciation therefore had 
the effect of adjusting matters by putting the pound 
abroad on a level with world values that had fallen below 
the standard set by sterling. There could be no fear of a 
dumping of British goods into France, unless the pound 
should undergo a still further heavy depreciation. At 
the moment when that adjustment occurred the French 
Government imposed, without warning, the super tax of 
15 per cent. ad valorem, which, in the case of machinery, 
means that the import duty payable on weight is increased 
by 15 per cent. of the total value of the machine imported. 
Therefore, as the tax on turnover and other charges are 
levied on the total value, the increase is greater than is 
represented by the percentage of super tax. A calculation 
shows that under these conditions the importer of British 
machines will be unable to sell. The lower selling price 
due to the fall of the pound means that the importer gets 
a smaller profit, while his overhead charges remain the 
same, and the net profit is therefore considerably less than 
the amount of the pound depreciation, so much so, indeed, 
that the profit is wiped out entirely by the super tax and 
it becomes impossible to do business at all. The importer 
finds himself in a further dilemma because he is at the 
mercy, not only of discriminating taxes, but also of 
exchange fluctuations, and machinery makers are no 
longer able to quote four or five months ahead for special 
machines which constitute a large part of the trade in 
British machinery in France. The super tax is equally 
effective in striking at the British coal trade. So keen is 
competition in the French market that British coalowners 
have to content themselves with a very small profit. In 
the way already described, the smaller profits in French 
currency are further reduced because the importer’s over- 
head charges are unchanged, and when to the import duties 
and tax on turnover and Customs charges there is added a 
tax of 15 per cent. of the full value of the coal, it is clear 
that the situation becomes hopeless. There can be no 
dumping of coal because imports are limited by licence. 
If this state of things is allowed to continue the field will 
be left to importers of German, Belgian and Polish coal, 
while any improvement in the exchange rate of the pound 
will make the exclusion of British coal still more complete. 
The 15 per cent. super tax is applied in Europe only to 
Great Britain, Denmark and Sweden. It is hardly con- 
ceivable that it should be imposed merely as a protection 
against dumping, since the Government is already armed 
for dealing with cases of that kind, and so far as Great 
Britain is concerned it simply means exclusion. 








British Patent Specifications. 





When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at le. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 


STEAM GENERATORS. 


358,775. November 19th, 1930.—HicH-PRessurE WatTeR- 
TuBE Bor_ers, Sulzer Fréres Société Anonyme, Winterthur, 
Switzerland. 

The~coil boiler suffers from the disadvantage that slugs 
of water may be driven rapidly through the coil, by evapora- 
tion in their rear, so rapidly, in fact, that the water is not evapo 

















rated, let alone its steam being superheated. The inventors 
claim to overcome this defect by introducing into the coil at 
some point subsequent to its main supply of feed water another 
small portion of feed, as shown at A. Te would appear that this 
additional feed is intended to provide a cushioning effect which 
will minimise pulsations in the flow of water through the coil 
and consequently ensure the discharge of dry steam from the 
boiler.—October 15th, 1931 


INTERNAL COMBUSTION ENGINES. 


Rotary Vatve Gear, H. 
North Harrow, 


358,769. November 13th, 
Povey, 63, Manor-way, 
Middlesex. 

This valve has a rotary and a reciprocating movement. The 
inlet is shown at A and the exhaust at B. The valve C is pro- 
vided with ports D and E, and is rotated by the bevel gear F. 
The driving member G of this gear is mounted on the crank 
»in of the shaft H, which is rotated at half the engine speed. 

he driven gear F acts as a short connecting-rod to reciprocate 
the valve. The acceleration and deceleration of this combined 
motion is made use of by the selection of the best spot on the 


1930. 
Headstone-lane, 
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path curves for the inlet valve period. Owing to the accelera- 
tions and decelerations rapid openings, sustained open period, 
and rapid closing of the inlet valve port enables an efficient 
filling of the working cylinder to be obtained, and considerably 
increases the effective port area in proportion to the open period 
of the inlet valve. The accelerations and decelerations during 
the rotation of the valve are obtained by the inclination of the 
connecting-rod at varying positions of the crank pin, as the 
angular rotation of the valve is a direct function of the angle 
of the connecting-rod to the centre line of the crank web 
October 15th, 1931. 


DYNAMOS AND MOTORS. 


358,504. July 7th, 1930.—Lsunestrom Generators, Siemens- 
Schuckertwerke Aktiengeselischaft, of Berlin-Siemenastadt, 
Germany. 

A method is described in this specification for equalising the 
wattless current of Ljungstrom generators working in parallel. 

In consequence of constructional differences in these generators, 











such as differences in the air gaps, an adjustment of the excitation 
is necessary, and the object of the invention is to provide this 
adjustment. The generators A and B of a Ljungstrom set work 
in parallel on the bus-bars C. The field windings D and E of the 
generators are in series with each other and are connected to the 
exciting machine F. At the connecting point of the field winding, 
there is a resistance G, the other.end of which can be connected 
by a throw-over switch H with the terminals of the exciting 
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machine. To adjust the excitation, the variable resistance is 
connected in parallel with the field winding D or E. In order 
to obtain a basis for the regulation of the resistance G and the 
control of the switch H, ampére meters J are connected across 
a differential circuit formed by the series-connected secondary 
windings of current transformers K inserted in the conductors 
of the generators leading to the bus-bars. The balancing effected 
by the resistance G is correct when neither of the ampére 
meters shows a reading.—October 7th, 1931 


AERONAUTICS. 


MULTI-ENGINE DRIVE FOR 
Halske Aktiengeselischaft, 


358,377. December 29th, 1930. 
AEROPLANES, Siemens und 
Berlin-Siemensstadt, Germany. 

The inventors state that “The use of two-stroke internal 
combustion engines is well known for driving aeroplanes. 

Now, as each two-stroke engine requires a scavenging 

or charging blower, in the case of a multi-engine aeroplane 

the number of blowers used would have to be equal to the 
number of engines. As each blower must revolve at a com 
paratively high speed, it is necessary for each motor to drive 

a blower through gearing. A number of breakdowns must 


N°358.377 























because the 
This drawback is avoided by means of 
It consists in all the motors being connected 


therefore be 
ordinarily difficult. 
the invention. 
to one single blower driven by a source of power inde- 
pendent of the drive of the aeroplane. This blower may be 
accommodated in the fuselage of the aeroplane so as to be easily 
accessible. In this case a wstenendhl internal combustion 
engine is necessary for the drive. However, the water cooling 
may also be avoided if an air-cooled motor is used for driving 
the blower, the cylinders of this motor being exposed to the air.” 
In the illustration a water-cooled engine driven blower is indi- 
cated at A, while the alternative arrangement of an air-cooled 
engine B and blower C is also shown October Sth, 1931. 


expected, arrangement is extra- 


FURNACES. 


358,210. August 25th, 1930.—Travetitinc Grates, R. H. 
Bloomfield, Windsor House, Victoria-street, Westminster. 

The inventor points out that in the natural course of events 

the fire on a chain grate stoker must become thinner as it 

approaches the rear of the furnace, on account of the combustion 

of the fuel. With the idea of increasing the capacity of the 
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grate he aims at maintaining the thickness of the fuel bed 
throughout its length. This action is effected by mounting the 
fire-bars on a chain having some of the characteristics of the 
old lazy-tongs. The pivots of the chain run in divergent channels 
so that the chain is progressively closed up as it proceeds and 
consequently the fire-bars are piled up closer upon one another 
and the fire is pushed back on itself. On the return journey 
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the bars are constrained by guides to limit the draught of air to 
suit the conditions of combustion on the grate above.— October 
SA, 1931. 


MACHINE TOOLS AND SHOP APPLIANCES. 


358,751. October 29th, 1930.—FouNpDRY MoUuLDING MAcHINEs, 
T. P. Maenab, 150, Holborn, London, E.C. 1. 

This invention relates to moulding machinés of the jarring or 
jolting type, in which a rising anvil mounted in a cylinder is 
employed to strike a falling table bearing the mould, the blow 
between the two being struck in mid-air thus eliminating ground 
shock. Heretofore, it has, the inventor states, been impossible 
to provide machines of the above type with tables of very great 
dimensions, owing to the great strength required necessitating 
a heavy ponderous construction utilising a great weight of metal. 
According to the invention, an upper table is provided of the 
required dimensions upon which the mould is carried, and is 
comparatively shallow. There is also a lower or secondary table 
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on which the upper table rests when in repose secured to the 
rising anvil and forming the face thereof. This secondary table 
is preferably of smaller dimensions. Both tables are cast or 
formed with radially placed supporting webs or ribs, the 
secondary table preferably being rectangular. By constructing 
these webs in at least two separate sections, one section in the 
upper or falling table and the other section in the secondary 
table forming also the anvil face for reinforcing the webs of the 
upper table, the webs can be made very much more shallow than 
in known constructions where the top table has been provided 
with one set of deep supporting webs joining the top and the 
flange which form the striking face for the rising anvil. 
October 15th, 1931. 


PUMPING AND BLOWING MACHINERY. 

358,780 November 2ist, 1930.—CRANKLESs Moror Com- 
rressors, R. Witkiewiez, 1, ul. Kornela Ujejskiego, and 
A. Wicinski, 2, ul. Jozefa, Lwow, Poland. 

The specification of this patent is for “ a crankless motor com- 
pressor consisting in a stationary cylinder in which a working 
piston reciprocates and which is closed by two auxiliary cover 
pistons arranged on both sides of the working cylinder and 
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rigidly connected together, and which perform under the action 
of the pressures existing in the cylinder reciprocating move- 
ments in a direction opposite to that of the working piston, 
substantially as described.’ The working piston is shown at 
A, and the cover pistons at BB. They are connected together 
by the rod C, and are urged towards a median position by the 
springs DD. It is claimed that by these means reciprocating 
stresses are not transmitted to the foundation.—-October 15th, 
1931 


MISCELLANEOUS. 


358,608. July 16th, 1930.—Arc-weL_pinc ApPaRatus, Dorman, 
Long and Co., Ltd., and Frank Richard Freeman, both of 

55, Broadway, Westminstsr, London, 8.W. 1. 
This invention relates to electric arc welding apparatus of 


the kind in which the welding electrode is carried in a holder | 
which is fed towards the weld as the electrode is used up in | 


making the weld. The bar A carrying the welding electrode 
holders B carrying electrodes C, may be arranged to be fed 
vertically downwards towards the weld by means of guided nuts 
DP on vertical rotated screw-threaded rods E, while a frame or 
slide F carrying the electrode guides G is traversed longitudinally 
by gear suitably synchronised with the feed gear. 
a duplicate set of electrode holders and electrodes, indicated at 
H, J, and mounting the frame or casing K of the apparatus 
upon trunnions L, the whole apparatus can be rotated about the 
trunnions to bring the second set of electrodes J into position 
when the first set of electrodes C have been completely used up, 
the bar A upon which the electrode holders are clamped being 
then once more at the top of the feeder screws E in relation to the 
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work. By such an arrangement practical continuity of working 
is obtained, since a new set of electrodes can be fitted into the 
top set of holders during the welding operation. When the 
apparatus is mounted on trunnions in this manner, it is quite 
feasible to give an oscillatory movement to the electrodes 
across the weld by simply rocking the apparatus slightly upon 
the trunnions, the extent of the oscillation depending upon 
the width of the weld to be effected. In this case there is a certain 
lateral clearance provided between the electrodes and their 
guides. Each electrode holder is preferably fitted in the known 
manner into a solenoid controlled head, or equivalent arrange- 
ment, whereby the length of each individual are is controlled 
by its own current, this mechanism also serving to withdraw 
the electrodes from the work as soon as the arcs are struck. 
The deposit of fused material per unit of length of weld produced 
may be varied by altering the angle of the electrodes with 
respect to the line of feed. Further, by varying the distance 
between the several electrodes, the length of overlap of successive 
welds may be varied.— October 15th, 1931. 
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Forthcoming Engagements. 


Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this col » are requested to note 
that, in order to make sure of its insertion, the y infor 
should reach this office on, or before, the morning of the os 
of the week preceding the meetings. In ali cases the TIME 
PLACK at which the meeting is to be held should be clearly stated. 








TO-DAY. 

Dieset Enorne Users Assoctation.—Caxton Hall, West 
minster, S.W.1. “Notes on the Overseas Operation of 
Stationary Heavy Oil Engines,” by Mr. H. V. Stead. Mr. 
J. L. Chaloner will present the paper. 3.30 p.m. 


INSTITUTION OF ELEcTRICAL ENarnerers: Soute MipLanp 


Centre.—Grand Hotel, Birmingham. Annual dinner. 
Junior Instrrution or ENoineers.—39, Victoria-street, 
Westminster, 8.W.1. ‘‘ Progress in the Design and Construction 


of Static Transformers,”’ by Mr. D. W. McJannet. 7.30 p.m. 


MANCHESTER AssoOcIATION OF ENGINEERS.—At the Engineers’ 
Club, 17, Albert-square, Manchester. “ The Diesel Engine in 
Traction Work,” by Mr. E. P. Paxman. 7.15 p.m. 


Norrs-East Coast InstiruTion or ENGINEERS AND SuHIP- 
BUILDERS. Bolbec Hall, Newcastle - upon -Tyne. ‘ Some 
Measurements of Ship Vibration,” by Dr. F. H. Dodd. 6 p.m. 


Royat Instirvution or Great Brirar.-——21, Albemarie- 
street, W.1. Discourse, “‘ The Work of Sir Charles Parsons,”’ 
by Sir Alfred Ewing. 9% p.m. 


MONDAY, NOVEMBER 30rx. 


Braprorp ENGINneeRine Society.—Technical College, Brad- 
ford. “ The Use of Sodium Aluminate for Feed Water Treat- 
ment,’’ by Mr. A. J. Mills. 7.30 p.m. 

Royat Socrety or Arts.—John-street, Adelphi, London, 
W.C.2. Howard Lecture, “‘ Diesel Engines, II.,"" by Mr. H. 
R. Ricardo, F.R.S. 8 p.m. 


TUESDAY, DECEMBER Isr. 


Institute oF Merats: SHEFFIELD LocaL Section.—In the 
Non-ferrous Section of the Applied Science De tment of the 
University, St. George’s-square, Sheffield. ‘‘ The Technique of 
Enamelling,”’ by Mr. Sidney Wilkinson. 7.30 p.m. 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN SCOTLAND. 
—39, Elmbank-crescent, Glasgow, C. 2. 
ciency of Cargo Ships,” by Mr. Wilfrid Ayre. 7.30 p.m. 


INSTITUTION OF AUTOMOBILE ENGINEERS.—In the House of 


the Royal Society of Arts, John-street, Adelphi, W.C. 2. * Trans- | 


mission,”’ by Mr. L. H. Pomeroy. 7.45 p.m. 


Civit. ENGINEERS.—Great George-street, 
“The Design and Construction of the 
6 p.m 


INSTITUTION OF 
Westminster, 8.W. 1 
Sarda Canal,’’ by Sir Bernard Darley 


WEDNESDAY, DECEMBER 2np. 
ENGINEERS.—Queen's Hotel, 
by Mr. L. H. Pomeroy. 


or AUTOMOBILE 
* Transmission,” 


INSTITUTION 
Birmingham. 
7.45 p.m. 

INSTITUTION OF CriviL ENGINEERS. 
Westminster, 8.W.1. Students’ meeting. 
Special Reference to Heat Removal on the Tube Railways,” 
Mr. E. A. Turner. 6.30 p.m. 

INSTITUTION OF ELecTrRicAL ENGINEERS.—Savoy-place, Vic- 
toria Embankment, London, W.C. 2. Wireless Section meeting. 
* Reflection Methods of Measuring the Depth of the Sea,”’ by 
Commander J. A. Slee. Discussion. 6 p.m. 


Royat Society or Arts.—John-street, Adelphi, London, 
W.C. 2. “ The Development of Lighthouses,” by Mr. D. Alan 
Stevenson. 8 p.m. 

THURSDAY, DECEMBER 3rp. 

CuEetsEA PotytTecunic.—Manresa-road, 8.W. 3. 


Great 
“ Ventilation, with 
by 


Prize dis- 


tribution to students of the School of Metallurgy, by Lieut.- 


General Sir William Furse. 8 p.m. 

CremicaL ENGINEERING GrovuPp.—Joint meeting with the 
Bristol Section. 2.30 p.m., visit to Clift House Tannery, Corona- 
tion-road, Bristol; 6.45 p.m., in the Chemical Department of 
the University, Bristol. ‘* Metal Alloys and their Suitability for 
Use in Leather Manufacture,"’ by Dr. D. Jordan Lloyd. 8.30 p.m., 
informal dinner at Hart's Restaurant, Broad-street, Bristol. 
Civm Eneryeers: BirMIncHaM anv Dts- 
TRIcT AssociaTIon.— In the Chamber of Commerce, New-street, 
Birmingham. ‘The Reconstruction of Aston-lane Railway 
Bridges,” by Mr. H. Jennings. 6 p.m. 


INSTITUTION OF 


10, Upper Bel- 
by Mr. R. P. 


ENGINEERS. 
Bridges,” 


INSTITUTION OF STRUCTURAL 
grave-street, S.W.1. “ Submersible 
Mears. 6.30 p.m. 


INsTITUTION oF StRucTURAL ENGiINEERS.—Hotel Metropole, 
“The Influence of Structural Steelwork on Building 
Construction,” by Mr. J. Kershaw. 7 p.m. 

Roya AgRronauticaL Socirety.—In the Lecture Hall of the 
Royal Society of Arts, John-street, Adelphi, W.C.2. “* Wheel 
Brakes and Undercarriages,”’ by Mr. 8. Scott Hall. 6.30 p.m. 
-Exhibition-road, South Kensington, 
by Mr. J. Wilson. 4.45 p.m. 


Science Museum. 
8.W. 7. \ Safety Glass,” 


FRIDAY, DECEMBER 4ru. 


INSTITUTION OF ELecTRICAL ENGINEERS.—Savoy-place, Vic- 
toria Embankment, London, W.C.2. Meter and ‘Instrument 
Section meeting. ‘‘ An Investigation of Problems relating to the 
Use of Pivots and Jewels in Instruments and Meters,’ by Mr. 
Verney Stott. The discussion will be opened with a demonstra- 
tion by Mr. F. E. J. Ockenden. 7 p.m. 

Junior InstiruTion or Encrneers.—In the Lecture Theatre 
of the Royal Society of Arts, John-street, Adelphi, W.C. 2. 
Presidential Address by Dr. 8. L. Pearce ; presentation of Medals 
and Awards by the Retiring President, Colonel Sir Henry G. 
Lyons. 7.30 p.m. 

Krino’s Cottece Encineerine Society.—At the Piccadilly 
Hotel, Piccadilly, W.1. Thirty-fourth annual dinner. Tickets 
may be obtained from Secretary, Engineering Society, King’s 
College, London, W.C. 2. 

Rattway Cius.—57, Fetter-lane, 
Lécomotives,” by Mr. J. D. Goffey. 


E.C.4. “Some Curious 
7.30 p.m. 

Royat Instrrution or Great Brirain.—21, Albemarle- 
street, W. 1. Discourse, ‘‘ Optics of Electrons,” by Mr. G. P. 
Thomson. 9% p.m. 

Rucsy Encrineerino Society.—Palais de Danse, Leamington 
Spa. Reception and ball. 7.30 p.m. 


MONDAY, DECEMBER 7r1. 
Roya Soctery or Arts.—John-street, Adelphi, London, 


W.C. 2. Howard Lecture, “‘ Diesel Engines, III.,"" by Mr. H. 
R. Ricardo, F.R.S. 8 p.m. 
MONDAY to FRIDAY, DECEMBER 7rn to IItH. 


SmirH¥ieLD CLus CatrLte SHow.—Agricultural Hall, Isling- 
ton, N. 1. Annual Show. Open daily. 
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TUESDAY, DECEMBER 8ru. 


Instirute oF Metats: Nortu-East Coast Locat Section 

Joint meeting with Society of Chemical Industry. In th 
Electrical Engineering Lecture Theatre, Armstrong Colley, 
Newecastle-on-Tyne. “ Industrial Heat Treatment Furnaces, 
by Mr. J. T. Lowe. 7.30 p.m. 


InstiruTe oF Merats: Swansea Loca Secrion.—At thy 


Y.M.C.A., Swansea. “Use of Cast Iron in the Non-ferrous 
Industry,”” by Dr. A. L. Norbury. 6.15 p.m. 
InstTITruTION oF AvuTOMOBILE ENoINgeERS.—King’s Head 


Hotel, Coventry. “ Transmission,” by Mr. L. H. Pomeroy. 


7.30 p.m. 
InstTiITUTION oF WeLpinc Enoingeers: Nortu-Wester. 
Brancu.—At the College of Technology, Manchester. ** Weldin, 


in Boiler Works Practice,”’ by Mr. E. W. Thompson and Mr. A 


Jeavons. 7.30 p.m. 


. 


WEDNESDAY, DECEMBER rus. 

INSTITUTION oF Civin ENGINEERS.—Great George-street 
Westminster, 8.W.1. Informal meeting and discussion. “ Roa 
Traffic Signalling,’ by Mr. H. E. Aldington and Mr. E. B. Hugh 
Jones. 6 p.m. 

Royat Society or Arts.—John-street, Adelphi, London 
W.C. 2. Trueman Wood Lecture, “ Roads and Road Transport, 
by Sir Henry Maybury, G.B.E. 8.30 p.m. 


THURSDAY, DECEMBER 10rs. 


InstrTuTe oF Metrats: Breminenam Locat Secrion.— In 


the Chamber of Commerce, New-street, Birmingham. “* Pu! 
verised Fuel,”’ by Mr. R. Jackson. 7 p.m. 

InstiruTe oF Metats: Lonpon Locat Sgcrion.—Joint 
Meeting with the Institute of British Foundrymen. In thx 


Rooms of the Society of Motor Manufacturers and Traders, Ltd, 
83, Pall Mall, S.W.1. “ Deoxidisers and Fluxes,” by Mr 
G. L. Bailey. 7.30 p.m. 
INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN SCOTLAND 
Ca’doro Restaurant, Union-street, Glasgow. Informa 
luncheon. Address by the President, Mr. A. Gilchrist. 1 p.m 


InstiTUTION OF MecnanicaL ENGINEERS: YORKSHIR: 
Brancu.—-Hotel Metropole, Leeds. Annual General Meeting 
‘Recent Developments in the Treatment of Boiler Water, 
by Dr. A.W. Chapman. 7.30 p.m. 


Royat Agronavuticat Society.—-At the House of the Roya 
| Society of Arts, John-street, Adelphi, London, W.C. 2 “* Air 
Flow,” by Mr. W. 8. Farren 6.30 p.m. 
Science Museum.—Exhibition-road, South Kensington 
S.W.7. “Glass in the Foodstuffs Industry,” by Mr. E. A 
| Coad-Pryor 4.45 p.m. 
FRIDAY, DECEMBER lira. 
ALLAN Gien's O_p Boys’ Crus: Lonpow Brancu At the 


Arundel Hotel, Arundel-street, Strand, W.C. 2. Annual dinner 
Tickets may be obtained from Mr. J. M. Liddell, 184, Eton-road 


Ilford. 

Junior Instrrution oF Encinerrs.—39, Victoria-street, 
8.W.1. “ Oxygen Machine Cutting,” by Mr. C. G. Bainbridge. 
7.30 p.m. 

Ramway Civs.—Manchester Hotel, Aldersgate-street, E.t 
Twenty-fifth annual dinner 

MONDAY, DECEMBER léra 
Institute oF Metats: Scortise Loca. Section.——In the 


Rooms of the Institution of Engineers and Shipbuilders in 
Scotland, 39, Elmbank-crescent,. Glasgow. ‘‘ New Alloys in 
the Brass Foundry,” by Mr. J. Arnott. 7.30 p.m. 


TUESDAY, DECEMBER 15rn 


INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN SCOTLAND 
39, Elmbank-crescent, Glasgow, C.2. ‘* Slipways with Side 
slipping Arrangements,’ by Mr. A. Henderson. 7.30 p.m. 


WEDNESDAY, DECEMBER léru. 


INSTITUTION OF AUTOMOBILE ENGINEERS.—Metropole Hotel, 


Leeds. “ Transmission,” by Mr. L. H. Pomeroy. 7.15 p.m. 
THURSDAY, DECEMBER lira. 
Science Mvuseum.—Exhibition-road, South Kensington, 
| 8.W. 7. Stained and Painted Glass,’ by Mr. James Hogan 
4.45 p.m. 
FRIDAY, DECEMBER 18rxa 
Juxtor Ixstirution or Enoineers.—-39, Victoria-atreet, 
S.W. 1. The Development of the Talking Picture,” by Mr 
W. Harris. 7.30 p.m. 
TUESDAY, DECEMBER 22np. 
InstTITUTION oF AvTomontte Enoineers.—-Segrave Club, 


Queen-street, Wolverhampton. “ Transmission,” by Mr. L. H 


Pomeroy. 7.30 p.m. 
1932. 
WEDNESDAY, JANUARY 271. 


Engineers’ Club, 
Pomeroy. 7 p.m. 


INSTITUTION OF AUTOMOBILE ENGINEERS. 
Manchester. ‘ Transmission,’ by Mr. L. H 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Tue Generat Execrric Company, Ltd., has opened a new 
wholesale stores depét at 516, London-road, Croydon. Mr. F. H. 
Forrester has been appointed its manager. The telephone 
number is Thornton Heath 3246. 


Dr. J. Warp, B.Sc. (Eng.), Ph.D. (Eng.) London, A.M.I. 
Mech. E., senior lecturer in mechanical engineering at the 
Northampton Polytechnic Institute, London, has been appointed 
Head of the Department of Civil and Mechanical Engineering 
at the Technical College, Huddersfield, in succession to Mr. J. 
W. Button, A.M.I. Mech. E., who is about to retire after twenty- 
four years’ service. 

Captaris H. B. Pors, Principal District Officer, Board of 
Trade Surveyors’ Office, Mark-lane, has been appointed Pro- 
fessional Officer in the Mercantile Marine Department of the 
Board of Trade in succession to the late Captain F. W. Bate. 
Mr. T. W. Revans, of the Consultative Branch of the Mercantile 
Marine Department, has been appointed to succeed Mr. A. J. 
Daniel as Chief Ship Surveyor on his retirement on December 31st 
next. 

Atrrep Hersert, Ltd., of Coventry, asks us to announce 
that it has purchased the whole of the assets of Swift of Coventry, 
Ltd., with the exception of the land and buildings, and has dis- 
posed of the goodwill, name, jigs, tools, drawings, and finished 
and unfinished spare parts to R. H. Collier and Co., Ltd., of 
South Yardley, Birmingham, who will continue the manufacture 
of all parts required for all models. The future as to the con- 
tinued production of the Swift car is under consideration. 
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